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OW you can plot 


vs Y... automatically 


A new Speedomax Recorder .. 


now automatically plots the relationship 
between two variables, showing one as a 
function of the other. Tedious compila- 
tion and manual plotting by experienced 
personnel are eliminated. Instead, the 
variables to be plotted are converted to 
d-c signals, and connected to the instru- 
ment, one to the horizontal axis and the 
other to the vertical axis. The result isa 
permanent record, accurately plotting 
in minutes data that would require hours 
using the point by point method. 


As compared to the usual recorder, 
which has only one measuring circuit 
and a constant speed non-reversing chart 
paper drive and which plots a variable 
as a function of time, this new recorder 
has two measuring circuits. Pen travel 
(X axis) is controlled by our we!l known 
Speedomax G vacuum tube circuit. A 
similar circuit controls the chart paper 
drive, (Y axis) and makes it reversible. 
Thus, the new recorder makes it possible 
automatically to draw curves such as 
the hysteresis loop shown, temperature 
vs temperature difference, stress vs 
strain or other two-variable curves. 


Response of the instrument is amply 
fast. The pen takes only 3 seconds for 
full scale travel of 97%”. Full chart 
travel is 10” and requires 4 seconds. 
Standard minimum voltage for full 
travel of either coordinate is 10 mv. 


For further information, write to Leeds 
& Northrup Company, 4926 Stenton 
Avenue, Philadelphia 44, Pennsylvania. 


Standard minimum range is 10 mv d-c for full 
deflection of either function. 


Two electronic circuits—one for each function. 
Large chart: about 100 square inches. 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - WEAT WEAT-T TREATING FUR FURNACES 
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What GENERAL ELECTRIC People are Saving 


W. L. FLEISCHMANN 
Apparatus Department 


TursineE Attoys: The application of alloy 
steels to high-temperature steam-turbine serv- 
ice relies on the accumulation of metallurgical 
data which are unique in some respects. Where 
it can usually be assumed that the properties 
of metals do not change, under the influence of 
high temperature continuous changes take 
place. Where ordinarily it is correct to assume 
that plastic deformation wiil occur only be- 
yond a certain stress. at high temperatures even 
low loads cause constantly increasing deforma- 
tion. 

With a long-life turbine. the data obtained 
from laboratory tests are then in reality only 
guides which, by extrapolation, become the 
bases on which the alloy is formulated and the 
design stress set. 

To allow extrapolation. one constantly has to 
search for indications which may be small in 
even a year-long test—but may become im- 
portant in the long life of a turbine. Constant 
refinements in the test procedures and the 
theories of the mechanical and thermal be- 
havior of metals under the influence of stress 
and temperature are. therefore, necessary to 
enable us to design the heat-resistant steels. 

We are confident that this approach is sound, 
based upon the year-by-year improvement in 
thermal efficiency of turbines to 37 per cent, 
caused in no small measure by the average 
yearly advance of 12 F in steam temperature 
maintained for 40 years. These metallurgical 
developments benefit all of us, since, with the 
modern efficient turbines, the power industry 
is able to deliver electricity at low cost to the 
consumer. 

Louisiana Engineering Society, 
New Orleans, 


January 13, 1950 
* 
R. O. FEHR 
General Engineering & Consulting Laboratory 


SounD PLEASANTNEss: The pleasantness or un- 
pleasantness of a sound determines if an equip- 
ment is acceptable from the acoustical stand- 
point. Sound intensity meters now being used in 
industry do not give this answer ... they 
tell as much about the pleasantness of a noise 
as a light meter tells about the quality of a 
painting. 


Instruments based on new concepts must be 
built. We believe that the ultimate will not be 
achieved in the near future, but we are well on 
the way to obtaining practical instruments 
which are far superior to anything we had 
several years ago. 

American Society for Metals. 
Terre Haute, Ind.. 
January 9, 1950 


* 
F. B. SCHNEIDER 


Apparatus Department 


Cyctone Dust Cottectons: Independent of 
the design. all “cyclones,” from the ancient 
centrifugal dust collectors to the modern vor- 
tex collector, suffer from a common handicap. 
This disadvantage is the large pressure drop 
caused by the whirling motion of the gas while 
performing the cleaning action. In addition, 
with higher dust-separation efficiency. the pres- 
sure drop increases. so that the highly efficient 
vortex collectors have a pressure drop which is 
a multiple of the pressure drop of the common 
centrifugal separators. Since the latter are 
mostly used in connection with the cleaning of 
large volumes of air. the power consumed is 
considerable. and even small reductions of the 
pressure will provide substantial savings of 
horsepower. 

The pressure drop across cyclone dust col- 
lectors can be reduced by relatively simple 
means. A recovery of 75 percent can be at- 
tained on centrifugal separators by employing 
gradually enlarged tangential inlets together 
with cylindrical hoods at the outlet. The pres- 
sure drop across vortex collectors can be re- 
duced by approximately 80 percent by using 
diverging inlets and recovery drums at the 
outlet which discharge clean air into ducts. If 
the vortex collectors discharge the air into 
the atmosphere, the pressure drop across them 
can be decreased by 34 percent with two con- 
centric cones at the outlets, and by amounts 
up to 80 percent when these cones are combined 
with a diverging tangential inlet. 


General Electric Review, 
February, 1950. 
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tissues, and is widely used as a supplementary text. 
laboratory manual, and teacher’s handbook for re- 


view. Sections on the cell, mitosis, development of 


This book helps students in the rapid recognition of 


Successful Textbooks For Successful Teaching 


STILES 
Handbook of Microscopic Characteristics 
of Tissues and Organs (3rd Edition) 


bone. oral cavity, teeth, hair, etc., are included. New 
analytical illustrations and a glossary have also beer. 
inserted in this edition. 


33 Illustrations, 214 Pages, $1.75 


COLIN 


A textbook on genetics with special emphasis upon 
the application of the principles of Mendelian hered- 
ity to man and the roles played by heredity and 
environment. College students in biology taking 


Elements of Genetics (2nd Edition) 


lecture and laboratory courses in genetics will find 

that the interest and effectiveness of the book have 

been greatly enhanced by numerous new illustrations. 
90 Illustrations, 402 Pages, $3.50 


MEREDITH 
Hygiene (4th Edition) 


The aim of this book is to aid the student from the 
start to see the whole field of public health as a unit 
and to evaluate its various separate fields. Enough 
anatomy and physiology is included to give a back- 
ground of the structure and function of the human 


body. The treatment from personal and public 
aspects of both mental and physical health make this 
a very effective text. 


155 Illustrations, 838 Pages, $4.00 


MEREDITH 
Science of Health 


This concise text presents a study of the problems 
concerned in the maintenance of health and an 
appreciation of the importance of the individual in 
the community from the health standpoint. Designed 
for a one-hour, one-semester coilege course, the 


emphasis is on nutrition, physical training, parent- 
hood, child welfare, nervous disorders, mental 
hygiene, and personality adjustment. 


138 Illustrations, 427 Pages, $3.00 


SEND FOR YOUR EXAMINATION COPY 


fompany within 10 days. 
1012 Walnut Street 
Philadelphia 5, Pa. 


NAME 


DC Stiles’ Handbook of Microscopic Charac- 
tersst.cs of Tissues and Organs 


LD Co ins Elements of Genetics 


Please send the books checked: charge my account [_]; my check is enclosed [). 
It is understood that you will credit my account in full for any books returned 


= Z 
The Bl akiston ef THE BLAKISTON COMPANY, 1012 Walnut Street, Philadelphia 5, Pa. 


Meredith’s Hygiene 


(0 Meredith’s Science of Health 


ADDRESS. 


CITY 


ZONE. STATE 


§ 3-24.50 


mot 


o = 


2 

| 


SCIENCE 


Vol. 111 No. 2882 Friday, March 24, 1950 
Table of 
The Proton Synchrotron: E. J. Lofgren .......... 295 
The Comparative Biochemistry of 
Vitamin Function: Ernest Beerstecher, Jr. ........ 300 
Technical Papers 
Blossoming of Fruits Delayed by Maleic 
Hydrazide: David G. White 303 


Inhibition of the Shwartzman Phenomenon 

by Adrenocorticotropie Ilormone (ACTH) 

from the Adenohypophysis: 

Louis J. Soffer et al. 303 


A Simple Tissue Homogenizer: 
Karl M. Wilbur and Maz V. Skeen ................. 304 


Certain Physical Properties of 
Some Substituted Diphenyl Sulfones 
and Sulfoxides: 

E. D. Amstutz, J. J. Chessick, 

and I. Hunsberger 


AAAS EDITORIAL BOARD 
(Terms Expire June Su, 1950) 
George A. Baitsell H. Bentley Glass 
Karl Lark-Horovitz 
Lorin J. Mullins Malcolm H. Soule 
Howard A. Meyerhoff 
Chairman 


Beth Wilson 
Executive Editor of Science 


F. A. Moulton, Advertising Representative 


Contents 


Abundance of N** in the Nitrogen Oceluded 
in Radioactive Minerals: 
William C. White and Herman Yagoda ......... 307 


Growth of Chlorella vulgaris in the Dark: 
Bernard J. Finkle, David Appleman, 


and Fritz K. Fleischer .............. oe. 309 
Studies on Pain: Arthur M. Schwartz, 
William K. Sata, and Daniel Laszlo ........... — 


Comments and Communications 


Geologie Age from Metamict Minerals; 
A Modified Schiff’s Solution; Dramamine ... 312 


Book Reviews 
Atomie Medicine; Medical Etymology; 
Supersensitivity of Denervated Structures 313 


Scientific Book Register .............. 314 


News and Notes 315 


Science, a weekly journal founded in 1880, is published 
each Friday by the American Association for the Advance- 
ment of Science at the Isusiness I’ress, 10 McGovern Ave., 
Lancaster, l’a. Editorial und Advertising Offices, 1515 Massa- 
ehusetts Ave., N.W., Washington 5. D. C. Telephone, Execu- 
tive G6O0GO. Cable address, SCIMAG, Washington, D. C. 
Entered as second-class matter at the Post Office at Lancaster, 
Pa., January 13, 1948, under the Act of March 3, 1879. 
Acceptance fer mailing at the special rate postage provided 
for in the Act of Feb.uary 28, 1925, embodied in Paragraph 
(d-2) Section 34.40 P.L. & R. of 1948. 

Manuscripts submitted for publication should be sent to the 
Editorial Office. with stamped, self-addressed envelope en- 
closed for possible return. The AAAS assumes no rexponsi- 
bility for the safety of the manuscripts or for the opinions 
expressed by contributors. 

Annual subscription, $7.50; single copies, $.25; foreign 
postage, outside the Pan-American Unien, $1.00: Canadian 


postage, $.50. Remittances and orders for subscriptions and 
single copies should be sent to the Circulation Department. 
Science, 1515 Massachusetts Ave., N.W.. Washington 5. D. C. 
Membership correspondence for the AAAS shuld be addressed 
to the Administrative Secretary at the anme address. 

Change of address. Four wéeks’ notice ix reyuired for 
change of address. This should be sent to Science Kecorder. 
1515 Massachusetts Ave., N.W., Washingten 5. 1. C. When 
ordering a change, it is necessary to furnish an address stencil 
label from a recent issue. Claims for a missing number will 
not be allowed if received more than GO dayx from date of 
issue. No claims allowed from subscribers due to failure to 
notify the Circulation Department of a change of address or 
because an issue is missing from their files. ur fur any reason 
from subscribers in Central Europe, Asia, or the Pacific 
Islands (other than Hawaii). 


The AAAS also publishes The Scientific Monthly. Subscrip- 
tion rates on request. 


3 
) 
= 
5 
is 
> 


SCIENCE March 24, 1950, Vol. 111 


INTRODUCTION TO THE BACTERIA 
By C. E. Ciarron, Stanford University. In press 


Offers an introduction to the nature and activities of bacteria with particular emphasis on the 
more common organisms which most directly influence the welfare of man. It compares bacteria 
with other micro-organisms as regards morphology and physiology, stresses the general biological 
and biochemical aspects, and illustrates the principles of microbie behavior. 


ATOMIC PHYSICS 


By Wo.trcane FINKELNBURG, Fort Belvoir, Virginia. International Series in Pure and Ap 
plied Physics. In press 


This well-known text covers the whole field of nuclear, atomic, molecular, and solid-state physics 
from the atomistic point of view, starting at a relatively low level and leading the reader to an 
understanding of all important empirical facts and theories and to a realization of the unsolved 
problems and trends of present-day research. 


THE SCIENCE OF CHEMISTRY 
By Georce W. Wart and Lewis F. Hatcn, University of Texas. 566 pages, $4.50 


This is the first chemistry text designed and written exclusively for the so-called ‘‘ecultural’’ or 
“*terminal’’ course. Sufficient emphasis is placed upon fundamentals and the applications of 
chemistry to give the student an understanding of the science. The text is unusual in that it in- 
cludes organic chemistry, biological chemistry, agricultural chemistry, and medicinal chemistry. 
A supplementary volume, Chemical Laboratory Experiments, is available. 


THE CHEMISTRY OF URANIUM 


By Joseru J. Karz, Argonne National Laboratory, and E. I. RazinowrtcH, University of 
Illinois. National Nuclear Energy Series. Manhatten Project. Division VII. Volume 5. 
In preparation 


Containing a wealth of material applicable to the entire field of inorganic chemistry, this exten- 
sive critical treatise on the chemistry of uranium first considers the nuclear properties of ura- 
nium, the properties of the uranium atom, and the physical and chemical properties of the ura- 
nium metal. The authors then treat the intermetallic compounds and alloy systems of uranium, 
the uranium-hydrogen system, and uranium borides, carbides, and silicides. An extensive chapter 
deals with uranium oxides and hydroxides. Finally the text proceeds to a discussion of the non- 
volatile fluorides of uranium; uranium hexafluoride; uranium-chloride compounds; bromides. 
iodides, and pseudohalides of uranium, and uranium oxyhalides. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 
330 WEST 42no STREET, NEW YORK 18, N. Y. 
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thoroughly clean pipettes ...at great 
savings in labor and breakage costs 
AUTOMATIC PIPETTE WASHER 


In a few brief minutes, through its unique flush-action 


washing principle, The Technicon Pipette Washer de- 
livers a full basket load (200 of 1 ml in 100th’s) of serupu- 
lously clean pipettes, ready for drying in the same basket. 
No handling of individual pipettes, no shifting from one 
container to another . . . the entire process of cleansing, 
washing and drying is carried through without fuss or 
bother. We will be glad to send you a bulletin giving par- 


ticulars of this remarkably efficient laboratory appliance. 


THE TECHNICON COMPANY 
215 East 149th Street »- New York 51, N.Y. 


‘ing principle is 
shown in these schematic vie 


rack, . pipettes, : 
reaches top level shown. 
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here’s how it works... 
Schematic view showing washer, When watel ater has eached the 
with pipettes, immersed in Technicon wash- We 

_ ing chamber. Water surges in at inlet, pass- rapidly, sucking through pipettes, and 
ina unward thrauah anen-mesh floor of carrying away wastes and residues. w 
during entire cycle. 
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FOR GREATEST EASE, SPEED, & 
CONVENIENCE IN MAKING 


Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
HLORINE BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 

Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 

tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
a PHOSPH ATE Dihydroxyacetone; Dihydroxyphenylalanine (DOPA); 
arn Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin; 

DETERMIN ATIONS Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 

dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
| Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid; 


Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
USE A trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 
Adenylic Acid; Myanesin; p-Nitrophenylphosphate; Nu- 


> <a cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 


Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
4 AYLOR COMP AR ATOR perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 

doxamine; Pyrocatechuic Acid; Pyruvic Aldehyde; 
Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thioacetic Acid; 
‘Thiocytosine; Thyroxine; Trigonellin ; 
zolium Chloride; Tripyridyl; Tryp 
Tyrothricin; Urease; Uricase; Uridine:  Vitellin: 


Xanthosine. 
Ask us for others! 


DELTA CHEMICAL WORKS 


23 West 60th St. New York 23,N.Y. 
Telephone PLaza 7-6317 


Illustrated is the Taylor T-O pH Comparator, basic set in S T A a H A M 
the Taylor Line. To make a determination, place the ‘ 
Manometer and Control Unit 


reagent treated sample in the 
middle tube in the base, move 

the slide across — the colors Tote 
match, and . 

CONTINUING ACCURACY 
ASSURED BY GUARANTEE 


EKG 
All the color standards necessary for any one de- or 
termination are enclosed within the sturdy molded Recorder 
plastic slide. ‘This convenient arrangement elimi- 
nates loss and breakage of fragile single standards. 
Accuracy is assured because all Taylor Liquid 
Color Standards carry an unlimited guarantee 
against fading. 
READY REFERENCE Illustrated above is a complete system for the re- 
WORK FREE— cording of rapid pressure fluctuations in the ranges 
96 pages of authoritative in- encountered in physiological research. We invite 
formation on 34 basic indus- you to contact us for details of the Statham un- 


tries — all Taylor sets and 
methods. Write for your free 
copy—see your dealer for 
equipment. 

LABORATORIES 


W. A. TAYL O. CO. SCIENTIFIC INSTRUMENTS 


416 RODGERS FORGE RD. + BALTIMORE-4, MD. 9328 Santa Monica Blvd., Beverly Hills, Calif. 


bonded strain gage manometer. 
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FoR AMERICA’S LABORATORIES... 


A New, Completely Direct-Reading 
Analytical Balance... 


THE 


BALANCE 


4 


.. . Weighs in one-third the time 
required by the usual balance. 


Its control knobs are manipulated 
‘to select built-in weights. Correspond- 
ing figures appear on the direct 
reading scale. 


Weights under 100 milligrams are 
indicated automatically. 

The Gram-atic Balance weighs Fast (20 second weighing) 
samples up to 200 grams and has Eliminates all weight 


constant sensitivity throughout this handling 

entire. range. Beam under constant load 
For 115 and 230 volt 50-60 cycle One-scale reading 

$895.00 each. Constant sensitivity 


Weighs below 100 milligrams 
automatically 


Entire weight of sample 
is read on direct-reading 
indicator. 


Write for Folder No. 4G 


FISHER SCIENTIFIC C0. | xed EIMER | AND > AMEND 


‘Foroes Se, Pittsburgh (19), Pa. 


reenwich and Morton Streets 


reenwich 
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In Canada. Fisher Screntific Go, 904 Sto dames Street; Montreal, Quebec 
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SUCCESSOR TO 
THE INDUCTORIUM 


LAB-TRONICS 
PHYSIO STIMULATOR 


For STUDENT and LABORATORY use in 


BIOLOGY 
e ZOOLOGY 
PHYSIOLOGY 


PRECISION CIRCUIT DESIGN 


A quality instrument featuring advanced engineer- 
ing and improved electronic design now available at 
a popular price for student, laboratory and research 
work in Biology, Zoology, and Physiology. Its 
operating efficiency compares favorably with the 
more expensive units commonly employed—yet its 
low price places it within reach of laboratories and 
olen institutions for individual student work 
in experimentation and research. 


SIMPLE IN OPERATION-DIRECT READINGS 


The simplified operation of the Lab-Tronics ‘‘Stu- 
dent”? Stimulator is immediately apparent in the 
direct reading dials indicating both frequency and 
voltage output. A control lever releases the stimu- 
lating current as a single impulse or as a series of 
impulses. Stimulating voltage may be accurately 
regulated from 0 to 100 volts. The frequency may 
be controlled from 8 to 75 cycles per second. The 
“expanded ranges” on the voltage controls permit 
accurate determination of output in the segment 
used for ‘‘threshold’’ measurements. 


SIMPLIFIED OPERATING CONTROL 


_ Unit is extremely compact, measuring 6x 6x6 
inches. A pilot-light and off-on toggle switch are in 
the power supply circuit. The impulse control lever 
has three positions: ‘“‘Up’’ releases continuous 
train of impulses having a “‘saw tooth” character- 
istic with an abrupt rising phase and expotential 
falling phase. “Down” releases a single impulse 
only. A succession of single impulses may be had by 
repeated operation of the switch to this ‘‘down” 
position—a feature found only in the highest priced 
instruments. : 


—— $25.00 


Manufactured by 


329 So. Wood, St., Chicago 12, III, 
An “organization of internationally known medi- 
ineering Scientists, dedicated 
electronic apparatus Tor “fepearch in Physiology, 
» Histology, Biochemistry, Pathology, etc. 


PHOTOVOLT 


Radiation-Detection 
Densitometer Mod. 500-R 


A photoelectric instrument for the exact measure- 
ment of density of X-ray film employed in personnel 
monitoring for protection against harmful radiation 
in nuclear, radioactive isotope, and X-ray work 


Write for Bulletin #270 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


MAGNIFIER 


Folding, Doublet, 10x 


FHERE is an opportunity to procure a quality instru- 
ment at exceedingly low cost. Manufactured by 
expert optical technicians. 


[DD OUBLE-CONVEX lenses, carefully mounted in alumi- 
num housing, giving undistorted maximum field, very 
light in weight. Excellent magnifier for laboratory and 
field work. 

No. 1874 MAGNIFIER, 10X .................. 4.00 


10% discount in lots of 5 or more 


EST. 1919 


RODUC 


NEW YORK SCIENTIFIC SUPPLY CO. 
General Supplies for Chemistry and Biology 
New York 1, N. Y. 


28 West 30th. Street 
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s@zreeman books 


To be published this spring 
in A SERIES OF CHEMISTRY TEXTS 
edited by Linus Pauling 


COLLEGE CHEMISTRY by Linus Pauling 


An Introductory Textbook of General Chemistry California Institute of Technology 
Ready in April, App. 736 pages, App. 213 Illus., Probable Price $4.50. 


This is a text to answer the:requests of those who want to use the “Pauling approach” 
to freshman chemistry, and have asked for a more slowly paced and less mathematical 
version of GENERAL CHEMISTRY. That is to say, COLLEGE CHEMISTRY is ad- 
dressed to every serious college student with the normal preparation for college work. 

The treatment is exact and purposeful. The conception and organization are original. 
There are many more elementary problems than in GENERAL CHEMISTRY. COL- 
LEGE CHEMISTRY has approximately ninety new figures—by Roger Hayward, you 
may be sure—in addition to illustrations from Dr. Pauling’s other text. 


Contents: 1. Chemistry; 2. The Nature and Properties of Matter; 3. Atoms, Molecules, and Crystals; 
4. Elements, Elementary Substances, and Compounds; 5. The Chemical Elements and the Periodic Law. 
Part J; 6. Hydrogen, Oxygen, Nitrogen, and Carbon; 7. Weight Relations in Chemical Reactions; 8. The 
Properties of Gases; 9. The Chemical Elements and the Periodic Law. Part II; 10. Ions, Ionic Valence, 
and Electrolysis; 11. Covalence and Electronic Structure; 12. Oxidation-Reduction Reactions; 13. The 
Halogens; 14. The Laws of Electrolysis. Electrochemical Processes; 15. Water; 16. The Properties of Solu- 
tions; 17. Sulfur; 18. Nitrogen; 19. Chemical Equilibrium and the Rate of Chemical Reaction; 20. Acids 
and Bases; 21. Phosphorus, Arsenic, Antimony, and Bismuth; 22. Solubility Product and Precipitation; 23. 
Complex Ions; 24. Tin, Lead, and Some Other Metals; 25. Chromium and Manganese; 26. Iron, Cobalt, 
Nickel, and the Platinum Metals; 27. Copper, Silver, and Gold; 28. Zinc, Cadmium, and Mercury; 29. 
Organic Chemistry; 30. Biochemistry; 31. The Chemistry of Silicon; 32. Energy and Chemical Change; 
33. Nuclear Chemistry. 


COLLEGE CHEMISTRY IN THE LABORATORY 


by Lloyd E. Malm, University of Utah, and Harper W. Frantz, Pasadena City College 
Ready in June, App. 352 pages, App. 105 illus., Probable Price $3.00. 


This manual is akin to A LABORATORY COURSE FOR PAULING’S GENERAL 
CHEMISTRY, and resembles it in method and general organization. But it is closely 
coordinated with Pauling’s COLLEGE CHEMISTRY and differs from the other Malm- 
Frantz in having more experiments, mainly on elementary aspects of chemistry. 

The semimacro scale provides the size of sample which experience has shown is most 

‘efficient for each procedure. 
3: With the aid of Roger Hayward’s illustrations, even more abundant here than in our 
’ other manuals, the student rapidly achieves a mastery of procedure with a minimum of 
tutorial supervision. 


Experiments new to these manuals are Substances in the Atmosphere, The Reduction of Metallic 
Oxides by Hydrogen and Other Reducing Agents, The Oxides of the Elements and the Periodic Table, 
© The Chemistry of Nitrogen and Ammonia, Group Relationships in the Periodic Table, The Chemistry of 
, the Compounds of Sulfur, The Chemistry of the Compounds of Nitrogén. : 

In addition, there are three optional experiments: Some Typical Organic Compounds, Biochemistry, 

Thermochemistry. 


W. H. FREEMAN AND COMPANY 
549 Market Street, San Francisco 5, California 
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“The Finest Abbe-Type Refractometer Ever Made!” 


This modernized, improved B &L instrument gives you many new convenience 
features and advantages which no other Abbe-type refractometer can offer! 


® Spare prism set available—no “down” time @ Low position wheel—for operating comfort 


@ Internally mounted glass scale—high visibility © B&L Durisite prism cement—reagent-resist- 
and accuracy ing, easily cleaned, helps to avoid sample 


Metal housi contamination 
Improved telescope and compensating system 


WRITE for complete information and a dem- 
@ Built-in light source—plus reflector for ex- onstration to Bausch & Lomb Optical Co., 642-U 


ternal light source St. Paul St., Rochester 2, N. Y. 


Bausch & Lomb Refractometer 
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The Proton Synchrotron 


E. J. Lofgren 


Radiation Laboratory, University of California, Berkeley 


N 1910 AND 1911 Geiger and Marsden performed 
a series of experiments designed to reveal some- 
thing of the structure of the atom. They di- 
rected a collimated beam of alpha particles 
through a thin gold foil and observed the distribution 
in direction of the emerging particles. Although most 
of the particles were scattered through small angles 
they found that some suffered very large deflections— 
indeed, about 0.01 percent of them were deflected 
through angles greater than 90°. This was completely 
inconsistent with any kind of continuous structure of 
the atom—as, for example, a homogenous distribution 
of positive charge with imbedded electrons. Ruther- 
tord proposed a very different model, in which the 
positive charge and most of the mass were concen- 
trated in a central sphere one ten-thousandth the ra- 
dius of the whole atom. Occasional close collisions of 
the impinging alpha particles with this central nucleus 
would result in large deflections, and it was thus 
possible to explain quantitatively the experiments of 
Geiger and Marsden. This was the beginning of our 
modern theories of atomic and nue‘ear structure. 
Sinee that time and especially since 1930, a large part 
of nuelear physics has consisted of further probing 
of the nucleus with beams of various particles to 
reveal its structure and properties. However, even 
an outline of the developing ideas of nuclear physics 
is beyond the scope of this article, which is concerned 
only with the means of providing the probing 
particles. 

Naturally oceurring high energy particles (except 
for cosmie rays) are limited to the alpha and beta 
particles of radioactive substances whose energies 
are a few million electron volts. As nuclear experi- 
ments continued, higher energies and more kinds of 
particles were needed. Experimenters also found 
they were hindered by their limited control over the 
direction, intensity, and energy of natural particles. 
To fill these needs, a series of particle accelerators 
were developed, as outlined in Table 1. Development 
of the first three was carried to the point of successful 
application to nuclear physies in the early 1930's. 
The betatron dates from 1940. The next three be- 
came useful machines in 1946, 1947, and 1948. All 
vf these machines are still being developed and with 
their varying energy ranges, intensities, suitability to 
different particles, and degrees of control, each one 


TABLE 1 

= 
> & 

Accelerator ss o> Remarks 

vit #88 
Zea 
= 
HSS 

Electro- Any 5 12 Capable of precise en- 

static charged ergy control and col- 

accelerator particle limation. Limited to 
the lower energy range 
because voltage is ap- 
plied in one step. 

Recti- Any 2 Similar to the electro- 

fiers or charged static accelerator. 

trans- particle 

formers 

Cyclotron p 10 A reliable and econum- 

d 20 30 ical aceelerator in the 

a 40 medium energy range. 
Limited to energies of a 
few 10’s of Mev by the 
relativistic in- 
crease. 

Betatron e 100 300 For electrons only. A 
simple machine in the 
medium energy range 
but limited by radia- 
tion loss to several 
hundred Mev. 

Synchro- p 350 450 This machine overcomes 

cyclotron d 190 the energy limitation of 

a 380 eyclotron but becomes 
uneconomical above 500 
Mev. Beam intensity is 
lower. 

Linear p 32 66 The energy is unlimited. 

accelera- e 25 1,000 It has the advantage 

tor over magnetic machines 
that the beam emerges 
in well-collimated 
bundle with small 
energy spread. 

Synchro- e 335 1,000 Raises the energy limi- 

tron tation of the betatron. 

Proton p 63 3,500 The energy limit is the 

synehro- economic one but it is 

tron higher than that of the 


synchrocyclotron. 


* Particles: p, proton or hydrogen nucleus: d, deuteron or 
heavy hydrogen nucleus ; a, alpha particle or helium nucleus ; 
e, electron. 

Mev, 10® electron volts. 
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supplements rather than replaces its predecessors. 

As increasing effort has been made to understand 
the nature of cosmic rays they have been revealed as 
a rich souree of particles useful for nuclear investi- 
gation. These observations have already yielded the 
positive electron and a growing family of mesons, and 
have provided the experimental background to a 
number of advances in electrodynamic theory. Cos- 
mic ray particles may have energies up to 101° elec- 
tron volts, assuming that extensive Auger showers 
are initiated by a single primary particle. They 
strike the earth’s atmosphere at a rate of about 0.6 
per cm? per second, and consist chiefly of protons, 
although it has recently been shown that a few per- 
cent of them are nuclei of various atoms up to at 
least the middle of the table of elements, with the 
possibility that all nuclear species are present. As 
the particles pass through the atmosphere they inter- 
act with atmospheric nuclei, sharing their energy with 
existing particles and creating new ones. Cosmic 
radiation below the top of the atmosphere is there- 
fore an execedingly complicated mixture of inter- 
related particles and quanta. It is desirable, in the 
energy range where it can be done, to supplement 
cosmie rays with laboratory-produced radiation so 
that conditions can be controlled and simplified. The 
artificial souree can also have much greater local in- 
tensity. It is here that the proton synchrotron fits 
into the scheme of things. Projected machines are in 
the range 1 to 6 Bev (billion electron volts). The 
average energy of primary cosmic ray particles is 10 
Bev; thus the lower range of cosmic ray energies is 
nicely covered, but the upper range to 10'* electron 
volts is a million times higher than that which will 
he reached by accelerators now being built. 

A limitation is imposed upon eyelotron energies by 
the particles’ relativistic increase of mass as they 
are accelerated. This can be readily seen as follows. 
An ion in a uniform constant magnetic field of B gauss 
deseribes a cireular path of r em radius such that 

‘ 
Br= e/m 
where £ is the charge-to-mass ratio of the ions and v 


is the velocity. From this we ean write for the time 
per revolution, ex 


t= e/mB 
This is essentially a constant in the nonrelativistic 
range; hence an alternating electron field of frequency 
1/t applied to a diametrical accelerating gap will give 
an incremental acceleration each revolution to ions 
starting in the proper phase. However, the mass 
changes with the velocity according to the relaticnship 


» where mz, is the mass of the ion at rest 


and 6 is the ratio of the velocity of the particle to that 
of light. If then the particle is accelerated until its 
velocity is half the velocity of light (the energy of a 
proton with this velocity would be 150 Mev), the mass 
is 15 percent greater than the rest mass and the time 7 
is 15 percent greater than for the first turn. Under 
these conditions the ions would get out of phase with 
the accelerating field and would not be accelerated. 

The theory of the synchrotron—eleetron or proton 
—and the synchroeyclotron which circumvented this 
difficulty was worked out independently by V. Veks- 
ler (11), E. M. MeMillan (6) and M. L. Oliphant (7) 
and depends upon the phase stability of an ion in a 
magnetic field under certain conditions. Suppose that 
we have an ion in the extreme relativistic energy range 
pursuing a cireular path of radius r in a uniform 
magnetic field, and that we apply a voltage of the 
proper radiofrequency as before, but suppose it to be 
of such phase that the voltage goes through zero a: 
the ion crosses the accelerating gap and that an earlier 
crossing of gap will result in acceleration. 

The radius is given by: 

r= (E?-E,?) 3/300 B 

(6), where Z is the total energy = LE, + £,, 


E,. is the rest energy = 935 Mev for proton, 
E,, is the kinetic energy. 


The expression may then be rewritten in the form 
r= + 2H,E,)3/300 B. 

If EZ, is large compared to E, 
r = E,,/300 B, approximately. 


Thus in the relativistic range the radius is propor- 
tional to the energy and the velocity approaches the 
constant velocity of light. Earlier arrival at the gap 
results then in greater energy and a longer circular 
path but little change in velocity and hence the 
particle will be later in crossing the accelerating gap 
the next time. Conversely if it were to arrive too 
late it would be decelerated, pursue a shorter path, 
and catch up in time. The particle, if disturbed in 
phase, then oscillates about the stable phase, where it 
gains no energy in crossing the gap. These argu- 
ments for stability of phase are not valid at low 
energy but the same kind of stability can be achieved 
by having the magnetic field deerease radially. This 
is desirable anyway, to keep the ions in the median 
plane of the magnetic field. If the magnetic field or 
the frequency of the accelerating field or both are 
slowly changed in the proper direction the energy of 
the particle will increase and the stability will hold 
for the phase such that just enough energy is gained 
during each revolution to keep step with the changing 
field or frequency. In addition to the phase oscilla- 
tion, which is slow compared to the rotational fre- 
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quency, there are also radial and vertical oscillations 
in position, comparable with the retational frequency. 
They are known as the betatron oscillations. 

Several different accelerators have been devised on 
the basis of the principle of phase stability. The dis- 
tinction between them depends upon which parameters 
are varied. In the ease of electrons no change of fre- 
quency of the accelerating field is required if the par- 
ticles are given 2 Mev or a little over by some other 
means because they then have 98 percent of their lim- 
iting velocity. The magnetic field is increased with 
time to hold the orbit radius constant. The vacuum 
tank is toroidal and the magnetic field fills an annular 
space. This machine isa synchrotron. There are two 
possibilities in the case of heavy ion acceleration. In 
the first the magnetic field is constant and has the same 
configuration as for a cyclotron. The ion source at the 
center and the accelerating dee is also the same but the 
frequency of the accelerating voltage decreases as the 
mass of the ions increases and their period of revolu- 
tion increases. The orbit radius increases so that the 
total path is a close-pitched spiral. This machine is 
a synechrocyelotron. As accelerators of this type are 
made larger an economic limit is approached at 500 
to 1000 Mev, chiefly because of the very large magnet 
structure required. The remaining possibility is that 
the magnetic field as well as the frequency should 
vary. The orbit radius can then be held constant, re- 
quiring only an annular magnet, which is very much 
cheaper than the corresponding eyelotron type of 
magnet. Three of these proton synehrotons are being 
built at present. One, at the University of Birming- 
ham, England, is designed for 1.3 Bev. Another, 
under construction at the Brookhaven National Lab- 
oratory, will accelerate protons to about 3 Bev and is 
called a cosmotron. A third is building at Berkeley 
and will initially operate at 34% Bev but it ean be 
modified to produce protons of about 6 Bev. This 
machine has been named a bevatron. The only 
physical limit to the energy of this class of accelerator 
is that imposed by the loss of energy due to the elec- 
tromagnetic radiation from a charged particle moy- 
ing in a circular path. For protons, this limit is so 
high that the cost, which is one to two million dollars 
per Bev, is the governing limitation. The theory of 
the proton synchrotron is given in detail in references 
3 and 10 and proposals for their construction are out- 
lined in 7 and 7. 

The basie design of the Berkeley bevatron stems 
from the proposals of W. M. Brobeck (1). The mag- 
net will consist of four 90° annular segments spaced 
so that the ion orbits are quarter-circles connected by 
straight sections. That magnet arrangement was first 
proposed by H. R. Crane (2) for a synchrotron he 
is now building. Provision is made in the straight 


sections of the vacuum tank, between the magnet 
segments, for evacuating the tank, injecting the beam, 
placing the accelerating electrode, and performing 
experiments with the beam. Magnet power will be 
provided by a motor generator with a large flywhee. 
During build-up of the magnetie field, energy will be 
drawn from the flywheel and stored in the magnet. 
As the field is reduced the generator acts as a motor 
and returns energy to the flywheel. The motor makes 
up only the losses, which for each pulse amount to 40 
percent of the stored energy. It is intended that the 
protons will be injected at 10 Mev from a linear ae- 


TABLE 2 
3 Seale model 
now completed 
Proton energy 3% Bev 64% Mev 
Number of protons per 10” or more 2-108 
pulse 
Pulse rate 10 per minute 18 per minute 
Orbit radius 48% feet 11% feet 
Length of straight 20 feet 5 feet 
sections 
Cross sectional aperture 
of useful magnetic 
vertical 24 inches 9.5 inches 
field: 72 inches 36 inches 
field : vertical radial 
Number of revolutions 3.8- 10° 0.9 - 
during acceleration 
Distance traveled during 270,000 miles 15,000 miles 


acceleration 


Acceleration time 0.25 second 


1.75 second 


Maximum magnetic ficld 9.800 gauss 1.000 gauss 

Magnet weight 10,000 tons 150 tons 

Energy stored in magnet 8.3-107 joules 4-10! joules 

Magnet operating power 6,000 30 kilowatts 

kilowatts 

Acceleration radiofre- 0.37 to 2.5 0.4 to 1.2 
queney megacycles megacycles 

Injection energ: 10 Mev 0.7 Mev 


celerator. Some of the dimensions, as finally settled 
upon, are given in the first column of Table 2. 
Before the design entered the final stage there was 
some uncertainty as to whether or not the theory 
could be trusted in detail. In particular, no machine 
had yet run with straight sections as proposed by 
Crane, and it was conceivable that an unforeseen per- 
turbation would introduce ion oscillations large 
enough to drive the beam into the tank walls. There 
was also the very important question as to just what 
would be a reasonable eross section for the useful 
magnetie field. Obviously, there are conflicting fac- 
tors. With a given investment in magnet and excita- 
tion equipment one could have a small aperture with 
high field, which would give high energy particles but 
would permit only very limited deviation from ideal 
ion orbits. On the other hand, choosing a large aper- 
ture would lower the final energy. Turning the in- 
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jected ions into their orbit requires some kind of elee- 
trodes that extend into the tank, and many of the ions 
on subsequent turns will be intercepted by this struc- 
ture. We were not sure what fraction could be made 
to escape this fate. 

To answer questions such as these and to provide 
general operational experience it was decided to build 
a working model on 4 linear scale. Since nearly all 
of the things that might go wrong should occur soon 
after injection, about 6-Mev acceleration was con- 
sidered sufficient. This, of course, made the model 
very much cheaper in terms of magnet and excitation 
equipment. The second column of Table 2 gives the 
essential dimensions of the model. 

The general structure is shown in Fig. 1. To de- 


fis. 1. Diagram of the 3-scale operating model bevatron. 


crease eddy current effects the magnet structure is 
made of 44-inch plates separated by paper insulation, 
and for the same reason the vacuum tank is made of 
1 /32-inch stainless steel in sections about 1 foot long, 
each section sealed to the others but insulated from 
them by rubber gaskets. The atmospherie load on 
the tank is transmitted by attachment bars to the 
magnet yoke. Fig. 2 is an over-all view, with the 
injector cyclotron in the foreground. 

The protons are accelerated to 0.7 Mev in a eyclo- 
tron which operates for one millisecond and is trig- 
gered by the bevatron magnet current as it reaches 
the proper value. The ions pass through a focusing 
magnet and then as they enter the bevatron magnet 
they are turned by the electric field of the inflector 
electrodes so that they are tangent to their bevatron 
orbit. As the magnetic field increases, but with no 
energy added to the ions, they oscillate about cireular 
paths of decreasing radius. Before they all reach 
the inner tank wall the accelerating electrode is ex- 
cited with a frequency equal to the rotational fre- 
quency. This electrode is in the straight tank section 
opposite the inflector and is an open-ended copper 
tube placed so that the ions go through it. The en- 
ergy given to the protons is equal to the change in 
voltage on the electrode during the traversal, since 


the electric fields at the two ends are opposite in di- 
rection. In the model bevatron the protons are 
given about 40 electron volts per turn to keep step 


one 


Fic. 2. Photograph of the model 
injector cyclotron in the foreground. 


bevatron showing the 


with a magnetie field increasing at 4000 gauss per 
second. Since the ions are well out of the relativistic 
range the velocity and hence the rotational frequency 
is proportional to the momentum of the particles. 
The momentum of a particle at vonstant radius is 
proportional to the magnetie field; hence the applied 
radiofrequency must vary as the magnetic field. 
This variation in frequency is accomplished by pass- 
ing a portion of the magnet current around the fer- 
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Fic. 3. Oscilloscope trace of bevatron beam. Mlorizonta) 
divisions are 2 milliseconds; vertical divisions are 0.8 x 10“ 
amperes. 
romagnetie core of the inductance in the radiofre 
quency circuit. The inereasing saturation of the 


core as the magnet current increases lowers the in- 
ductance and increases the frequency of the cireuit. 
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The required frequency range is from 0.4 to 1.2 
megacycles per second. In about one quarter of a 
second the magnetie field has nearly reached its 
limiting value of 1000 gauss and the protons have an 
energy of about 644 Mev. The radiofrequency is eut 
off, a further small inerease of magnetic field de- 
eveases the orbit radius, and the ions are intercepted 
on a probe introduced through the inside wall of the 
annular tank. The oseilloseope trace, Fig. 3, shows 
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Fic. 4. The beam as a function of final energy for three 
tank apertures. 


the history of a single pulse; in this case the accelera- 
tion lasts for only 10 milliseconds so that the entire 
pattern can be shown. Ions of the wrong energy or 
direction hit the probe on the first turn. Of the sur- 
viving ions, those that cross the accelerating electrode 
in the right phase are accelerated. Those in the 
wrong phase are driven into the probe immediately 
after the radiofrequency is turned on. 

In their long path in the bevatron the ions suffer 
many collisions with the residual air molecules in the 
tank. Note from Table 2 that the ions in the beva- 
tron and the model are accelerated for 1.75 seconds 
and 0.25 seconds, respectively, as compared to 0.002 
seconds in the 184-inch synchrocyclotron. The com- 
bined effect of many such collisions during this long 
aceeleration, particularly just after injection when 


the energy is low, causes a substantial loss of beam. 
We found that an inerease of pressure of 1.7 x 10-° 
mim Hg resulted in a deerease of the beam by a factor 
of 1/e. This agreed with the expeeted loss within 
the accuracy of the theory and the measurements. 
The usual operating pressure was 2x10-° mm. The 
decreasing loss of beam at greater energies is shown 
in Fig. 4. Here the final energy is adjusted by chang- 
ing the duration of the accelerating radiofrequency 
pulse and recording the integrated beam picked up on 
a probe with a constant injected pulse. Most of the 
loss cecurs at energies less than 3 Mev. Using the 
adjustable aperture diaphragms provided in two of 
the straight tank sections, these data were taken for 
three cross sections. The middle curve most nearly 
corresponds in relative size to the 24-inch-high, 72- 
inch-wide aperture chosen for the full-size bevatron. 

The betatron oscillations of the ions in the radial 
and axial directions are approximately given’ by 

fa=Vnfo 

where 2 expresses the radial decrease of the magnetic 
field n a “and where f, is the rotational frequency. 
The constant, n, equals 0.6; hence both frequencies are 
near to the rotational frequency. It is very important 
that there be no simple harmonic relation between 
these frequencies. If there were, the amplitude of one 
of the oscillations might build up until the ions were 
lost to the tank walls. These frequencies were meas- 
ured by an experiment suggested by II. R. Crane, in 
which a radiofrequency field is established in a radial 
or axial direction across the vacuum tank. At the 
proper frequency it will inerease the oscillations and 
destroy the beam. The calculated frequencies were 
verified to about 1 percent. 

Some things of interest were learned which are not 
yet quantitatively explained. Two of these effects 
apply to the eritieal period of injection. It was 
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Fic. 5. Optimum shape of radiofrequency rise time curve. 


found that if the accelerating radiofrequency voltage 
was applied as shown in Fig. 5, rather than with a 


1The accurate expressions are cemplicated by the effect 
of the straight sections of which these expressions take no 
account. 
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linear rise or an abrupt step, the beam was increased 
by 75 percent. There was also an increase of about 
100 percent if the voltage on the inflector electrode 
was removed immediately after injection. 

The largest beam with the bevatron aperture set 
at 6 in.x18 in. was 3.5x10- coulombs per pulse 
(er about 2x 108 protons per pulse). The injected 
beam measured at the end of the inflector electrodes 
was 10-8 coulombs. The over-all particle efficiency of 
the machine then was about 4 percent. In the full- 
scale bevatron the losses due to gas scattering should 
be negligible because of the higher injection energy. 
In addition, while the tank height is sealed up by a 
factor of four the size of the inflector electrodes need 


not go up at all, so that ions will have a greater 
chance of missing the inflector after injection. It is 
therefore reasonable to expect a particle efficiency 
of at least several percent in the full-scale bevatron. 

The bevatron development at the Radiation Labora- 
tory is sponsored by the Atomic Energy Commission. 
It is under the direction of E. O. Lawrence and in- 
volves the work of many people. W. M. Brobeck is 
responsible for the basic design. Major responsibili- 
ties are also carried by those listed as authors in 
references 4, 5, 8, and 9. R. S. Shankland, of the 
Case Institute, and F. H. Schmidt, of the University 
of Washington, carried out some of the experimental 
measurements on the 14-seale model. 
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LANNED STUDIKS of comparative biochem- 
istry and comparative physiology are few as 
compared with the voluminous data on com- 
parative morphology. The trend of recent 

years in the biological sciences away from the descrip- 
tive and toward the functional viewpoint, however, has 
evoked increased interest and study of the compara- 
tive approach. This has for the most part centered 
around the more gross aspects of nutrition and me- 
tabolism. Simultaneously, there has been an increased 
appreciation of the values to be gained from the study 
of some particular functional entity throughout a 
range of species, such that comparative biochemistry 
may well dominate the next developmental phase of 
biological science. 

The history of the discovery of vitamins and elucida- 
tion of the vitamin concept has drawn heavily upon 
interspecies relationships. Williams’ (6) discovery in 
1919 that the antiberiberi substance was probably 
identical with a microbiological growth factor opened 
up a point of view that has permitted rapid expleita- 


tion of the vitamin field. Parallel studies in highly 
dissimilar species have characterized much of the work 
with the 5 vitamins from their discovery until the very 
present (3, 4), and indeed this group is characterized 
by the ubiquitous biological nature of its occurrence 
(11). Consequently, there exists in the literature a 
large amount of data of such a nature as to render 
much of it suitable for examination from the com- 
parative approach. It therefore seems timely to con- 
sider what principles may be derived from a consider- 
ation of these data. 

Chemical structure, natural distribution, and physio- 
logical activity of the vitamins. <A variety of factors 
tends to strengthen the validity of grouping the vita- 
mins into three categories: the B vitamins, the fat- 
soluble vitamins, and vitamin C. 

The B vitamins are characterized by a ubiquitous 
biological distribution, and have a wide variety of 
structures. Naturally occurring analogues essentially 
involve modifications only in functional groups. Other 
vitamins are not ubiquitous, and if vitamin C is ex- 
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eluded, those remaining—vitamins A, D, E, and K— 
are seen to share the common properties of being 
structurally related to isoprene polymers. Their ho- 
mologues have carbon chain modifications, and have a 
high species specificity in biological activity and oc- 
currence (10). Among the higher species in which 
these vitamins are active, B vitamin homologues gen- 
erally have little or no species specificity in activity. 
They do show a species specificity in distribution in 
a broad sense, pyridoxine and niacin predominating in 
the plant kingdom, and pyridoxal, pyridoxamine, and 
nicotinamide predominating in animals. B vitamin 
homologues frequently manifest great differences in 
biological activity among bacterial species. 

The vitamin requirements of various animal species. 
Early in the study of vitamin B, it was pointed out 
that the vitamin B, requirement on a weight basis was 
larger for smaller animals (2), and this fact was 
easily associable with the fact that smaller animals 
have a higher basa! metabolic rate (1). The species 
size relationship to metabolic rate is the observation 
upon which much of the present knowledge of com- 
parative biochemistry is based, and it might logieally 
be expected that more vitamin B, avould be required 
to lubricate the more highly geared machinery of 
smaller species. Despite the importance of this rela- 
tionship, no apparent effort has ever been made to 
apply it to the other vitamins until quite recently, 
when it was shown that the same relationship seems 
to hold, as far as existing data permit its assessment, 
for the other B vitamins (9). As in all such rela- 
tionships, apparent species exceptions occur, but these 
are never such as to invalidate the general trend. By 
contrast, it has been recognized for some time that the 
vitamin A requirement is approximately the same on 
a weight basis for all species studied (5), and the 
limited data available on the requirements for vitamins 
C, D, E, and K suggest strongly that a similar con- 
sideration holds for them. These facts seem to indi- 
eate that, whereas the B vitamins function in funda- 
mental roles in metabolism, as we now know that they 
do in most eases, the other vitamins have specialized 
functions not critically related to the basal metabolism. 
This conclusion is strongly supported by the apparent 
absence of these other vitamins from most microbial 
forms. The classification of both groups of substances 
under the single generic term of vitamin may fre- 
quently be misleading, because of the implication that 
they constitute a single fundamental functional group. 
From the purely biochemical standpoint, the groups 
have little or nothing in common. 

Blood levels of vitamins in various species. At high 
levels of vitamin intake, the blood level seems to indi- 
eate little more than the differential between the rate 
at which the vitamin enters the blood and the rate at 
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which it leaves via excretory channels. At more mod- 
erate dietary levels, however, the blood level is prob- 
ably an indication of the amount necessary to main- 
tain an equilibrium with the required amounts in the 
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tissues. If animals that have higher requirements also values. The differences in these groups may be al- 
have higher tissue levels, it might be expected then most entirely attributed to the temperature effect in 
that they would have higher blood levels. Sufficient the cold-blooded animals and to the greater surface 
data are available for thiamine, niacin, and folie acid area of the bacteria. 


to indicate that this is so (Figs. 1-3). A limited This same tendency may be examined from another 
amount of data for the other B vitamins suggests sim- standpoint—that of the time taken for a species to 
5: ilarly that smaller species have higher blood levels. each maturity. Williams et al. (8) have shown that 


Although considerable data are available for vitamins the protein level of milk varies among species in an 
A, C, D, and E, they show little relationship to species inverse manner with the time required to reach ma- 
size or to ecological factors. It would thus seem agaiu turity, and that the B vitamin levels in milk from 
that the B vitamins are distinguished from the other various species vary in a similar manner. This rela- 
vitamins by the fact that smaller animal species tend tionship is of considerable interest in that it would 
to have higher blood levels. Moreover, the B vitamins seemingly be impossible were the trends previously 
and vitamin C in blood are most generally present in considered not also true. 


highest amounts in the cellular elements, whereas vita- A final consideration in regard to tissue levels is 
mins A, D, and E are predominantly in the plasma. the fact that in any given species, the B vitamin levels 


Tissue levels of vitamins in various species. It has _ in specific organs and tissues follow closely the re- 
been recognized for some time that the tissues of spiratory rates of these tissues. Exceptions occur in 
smaller animals tend to have higher B vitamin levels this case, which can generally be exp'ained on the 
than the tissues of larger animals (7). Whereas the _ basis of specialized functions of the tissue or organ, 
voluminous data available are adequate to insure the but the B vitamin content is a fair indication of the 
validity of this generalization, the concept is consid- over-all metabolic activity of the material in question. 
erably hampered by the existence of numerous devia- The tissue and milk levels of vitamins A, C, D, E. 
tions from this trend, which are at present unexplain- and K vary among animal species largely in relation 
able. From a theoretical standpoint it seems entirely to dietary habit. Moreover, in the tissues of any 
reasonable to expect that animals having a higher given species, concentrations follow almost entirely 
metabolic rate would require higher tissue levels of the specialized functions and the storage abilities of 
vitamins than animals having a lower metabolic rate. the tissues. While data are somewhat limited in this 
Moreover, if the logarithm of the oxygen consumption regard, it is readily apparent that relationships de- 
per gram of tissue is plotted against the thiamine (or pending upon species size and metabolic rates do not 
other B vitamin) content of that tissue for even such _ exist. 
diverse things as vertebrates, tissues of vertebrates, Conclusions, On the basis of nutritional require- 
invertebrates, green plants, and bacteria, it is appar- ments, distribution, and relationship to the metabolic 
ent that there is a definite correlation between the two _ rate, the vitamins fall into two distinct groups. One 
factors. It is also apparent that when these factors group includes those vitamins which have been classed 
are considered, the species fall into three major eate- as B vitamins, and which show themselves in a variety 
gories; the cold-blooded animals and green plants, of ways to be intimately associated with the funda- 
which contain about 10 micrograms of thiamine per mental metabolic apparatus of living cells. A con- 
gram of wet tissue for every milliliter of oxygen con- sideration of nutritional requirements, b'ood levels. 
sumed per giai: of tissue per hour; the warm-blooded _ tissue levels, and metabolic rates shows that these 
animals and their tissues, which contain about 1 miero- vitamins are associated in increased amounts with 
gram, and the aerobie bacteria, which contain from 0.1 — smaller species, whereas the remainder of the vitamins 
to 0.001 microgram per gram of packed cells. Using manifest no such relationships and appear to have 
even such rough conversion factors as these, it is pos- only highly specialized functions for certain tissues 
sible to caleulate the thiamine content of the diverse and ecli groups. A further comparative biochemical 
members of the first two groups from the oxygen con- study cf this group may do much to elucidate the 
sumption within about 50 percent of their actual specific functions of its members. 
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Blossoming of Fruits Delayed by Maleic 
Hydrazide* 


David G. White 


Department of Horticulture, The Pennsylvania State 
College, State College, Pennsylvania 


The flowers of many fruit plants often are killed by 
late spring frosts, resulting in enormous losses to the in- 
dustry. If flowering could be delayed 10 days or more 
in many instances the danger of frost would be past. 
Winklepleck (4) and Hitcheock and Zimmerman (1) eon- 
eluded that naphthaleneaeetie acid and its derivatives 
were promising as means for delaying blossoming, but 
these compounds were found by Mitchell and Cullinan 
(3) and Marth ef¢ al. (2) to injure the plants. Recently 
Schoene and Hoffmann (4) reported maleic hydrazide to 
be a unique growth regulant, exerting a pronounced, but 
temporary, inhibiting effect on plant growth. 

On April 27, 1949, dilutions of 1000, 1500, 2000, and 
3000 ppm of the dicthanolamine salt of maleic hydrazide 
in water were sprayed on certain fruit plants. Unfortu- 
nately, peaches, cherries, currants, and gooseberries were 
already in flower and could not be tested during this 
season. Flowers of the Golden Delicious apple were in 
the early pink stage and all applications of maleie hydra- 
zide were followed by early abscission of the fruit. No 
retardation of vegetative or floral development was ap- 
parent. Second year plants of Premier strawberry had 
many flowers formed but not open when sprayed on April 
27. Although these flowers proceeded to open, one month 
after treatment check plants continued to blossom pro- 
fusely, whereas treated plants ceased to blossom. About 
one week later the plants treated with 1000 ppm resumed 
blossoming. Vegetative development was definitely re- 
tarded, but no specific injury was apparent. Unfortu- 
nately, these plants were a part of another experiment 
and had to be plowed under before additional observa- 
tions could be made. It seems likely, however, that early 
spring applications on the strawberry would delay bloom. 

Two-year-old vigorous Bristol black raspberries af- 
forded the best example of the effects of maleie hydrazide 
in delaying blossoming. Leaflets were expanded to about 
| em and side branches were just beginning to appear on 
April 27, when plants were sprayed. The treated plants 
blossomed 24 to 38 days later than check plants, and 
matured their fruit 16 to 23 days later than check plants. 
Fruit set was good and no difference in size or flavor of 
the berries was apparent. Vegetative development was 
temporarily inhibited and although new canes appeared 
late they grew rapidly and by midsummer no vegetative 
differences were apparent. No injury to the foliage was 

1 Authorized for publication on November 22, 1949, as Pa- 


per No. 1559 of the Journal Series of the Pennsylvania Agri- 
enitnral Experiment Station. 


associated with dilutions of 1000 and 1500 ppm, but 
slight burning was evident with 2000 ppm, and consider- 
able burning with 3000 ppm. 
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Inhibition of the Shwartzman Phenomenon 
by Adrenocorticotropict Hormone (ACTH) 
from the Adenohypophysis 


Louis J. Soffer, Gregory Shwartzman, S. Stanley 
Schneierson, and Jacques L. Gabrilove 


The Mount Sinai Hospital, New York City 


In the basie experiment, the Shwartzman phenomenon 
(2) is characterized by severe hemorrhagic necrosis at 
the skin site prepared by an intradermal injeetion of a 
bacterial filtrate (preparatory injection) following the 
intravenous injection of the same or another potent bae- 
terial filtrate (provocative injection). Although nonan- 
aphylactic in nature, the phenomenon is due to a profound 
alteration in vascular reactivity. Direct and indirect 
clinical evidence strongly suggests that the phenomenon 
demonstrates the mechanism underlying the production 
of a variety of spontaneous diseases and syndromes of 
known and unknown etiology, in which vascular lesions 
are a predominant feature. A large number of different 
substanees fail to suppress the phenomenon—i.e. phar- 
macological substances variously affecting the vascular 
system, such as antihistaminies, hormones, vitamins, anti- 
vitamins, proteins, amino acids, and British antilewisite. 
There are, however, a few netable exceptions. According 


‘to Thomas and Stetson (3), a single application of bro- 


mobenzene to the prepared skin site completely inhibits 
the phenomenon (possibly by interfering with the activa- 
tion of the tissues’ protease). Becker (1) suppressed the 
phenomenon by means of nitrogen mustard, benzol, and 
x-rays, whose individual effeets on blood-forming organs 
and the reticulo-endothelial system are nearly identical. 

In view of this consideration it seemed to be of partie- 
ular interest to carry out the following studies on the 
effect of the adrenocorticotropic hormone upon the 
Shwartzman phenomenon. 

The phenomenon was elicited with the meningococcus 
44B ‘‘agar washings’? filtrate made in the manner previ- 

1The authors are thankful to Dr. John R. Mote, Armour 


Laboratories, Chicago, for supplying the adrenocorticotropic 
hormone for these studies. 
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TABLE 1 
INHIBITION OF THE SHWARTZMAN PHENOMENON BY ACTH 


Prepreparatory treatment Preprovocative treatment Reactions 
Hr prior to Hr prior to 
Substance Dose fo . Substance* Dose Doubtful Negative 
filtrate filtrate 

26 0 2 
PS. 0.5 2 0 1 

oxytocic u. 

+ 0.5 

pressor u. 
” 0.75 1 5 0 0 

oxytocie u. 

+ 0.75 

pressor u. 
oe 2 6 0 0 
ACTH 2ximg 18 and 1 4 0 0 
12.5 mg 2 6 0 0 
ape ate ACTH 2.5 mg 2 1 0 1 
5mg = 2 3 1 
2ximg 18 and1 1 2 1 
= 12.5 mg 4 2 0 8 


+ LD. inj. = Intradermal injection. 


ously described (2). The rabbits were prepared by a sin- 
gle intradermal injection of 0.25 ml of the undiluted fil- 
trate, and 24 hr later injected intravenously with the same 
filtrate diluted 1: 17.5, in a dose of 1 ml per kilo of body 
weight. Although the batch of the filtrate employed was 
not titrated to the end point, it may be safely assumed 
in accordance with previous experience with numerous 
similar preparations that the doses employed represented 
at least 50 minimal phenomenon-eliciting units. Readings 
of the reaction were made 4 and 24 hr following the in- 
travenous injection. ‘‘Strongly positive’’ reactions were 
areas of severe confluent hemorrhagic necrosis varying in 
size only (i... 2x3 em to 8x5 em). ‘‘Doubtful’’ re- 
actions were areas showing mild confluent or petechial 
hemorrhage. The substances under investigation were in- 
jected intramuscularly at various intervals of time pre- 
ceding the preparatory and provocative injections of the 
bacterial filtrate, as indicated in Table 1. 

As may be seen from the results summarized in the 
table, adrenocorticotropic hormone did not influence the 
phenomenon when injected prior to the preparatory in- 
jection. However, the administration of a sufficient dose 
of the hormone (12.5 mg per animal) preceding the pro- 
voeative injection completely suppressed the phenomenon 
in 8 out of 10 animals tested. Smaller doses of adreno- 
corticotropie hormone similarly injected produced only 
irregular inhibition. The results may be considered 
highly significant when contrasted with the high incidence 
of reactions obtained in the control groups. It is also 
ebvious that the suppression of the phenomenon cannot 
be attributed to the presence of oxytocic and pressor sub- 
stances in the adrenocorticotropic hormone, since surgical 
pituitrin containing larger amounts of these substances 
than those present in 12.5 mg of adrenocorticotropic hor- 
mone failed to produce this effect. The limited amount 


* P.S. = Pitnitrin-S, Parke Davis & Co., 1 ml containing 20 oxytocic units and 20 pressor units. ACTII = Adrenocortico- 
tropic hormone, batch IH3706, 12.5 mg containing 0.5 oxytocie units and 0.375 pressor units. 


tIL.V. inj. = Intravenous injection. 


of the hormone available did not permit investigations on 
the optimal time-dosage relationship. 

It may be concluded from these experiments that the 
adrenocorticotropie hormone fails to prevent the elicita- 
tion of the state of reactivity following the preparatory 
injection. It is capable, however, of preventing hemor- 
rhagie necrosis in reactive skin sites following the pro- 
voecative injection. The interest of the studies reported is 
twofold: 1) they may afford a new experimental approach 
for the elucidation of the beneficial therapeutic effect of 
the adrenocorticotropic hormone in various diseases af- 
fecting the collagenous and vascular systems; and 2) 
they may provide a useful method for bioassaying of the 
hormone. 
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A Simple Tissue Homogenizer 


Karl M. Wilbur and Max V. Skeen 


Department of Zoology, Duke University, 
Durham, North Carolina 


For the preparation of tissue homogenates we have 
found that a simple plunger made from pure gum tubing 
and a glass rod (Fig. 1), and operated by hand in a 
test tube, is as effective as more elaborate motor-driven 
homogenizers. A homogenate of rat liver or kidney al- 
most completely free of intact cells and containing nuclei 
and mitochondria can he prepared by this means in shout 
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3 minutes. The device is described here for use especially 
in those instances in which the purchase or construction 
of the common motor-driven homogenizer with a special 
blown glass or stainless steel pestle (2) is not practicable. 

An assembly suitable for grinding 8-10 g of tissue can 
be made in the following manner. A section of soft pure 
gum tubing 22 mm in diam, 45 mm long, with a 9-mm 
bore, is cemented to a glass rod 9 mm x 300 mm, with a 
rubber adhesive used for joining rubber to hard surfaces. 


The plunger is used with a thick-walled test tube 22 mm x 
160 mm. To aid in trapping pieces of tissue between the 
plunger and the wall of the test tube, the plunger is ta- 
pered or rounded on a grinding wheel or sanding belt 
(Fig. 1), and the inner wall of the test tube is roughened 
with moderately fine emery paper. Thorough homongeni- 
zation is obtained even without the taper and roughening 
of the glass, although occasional small bits of tissue may 
not be broken up. A comfortably snug fit between 
plunger and test tube is easily obtained by selecting the 
appropriate diameter of rod and by taking advantage of 
the normal variation in test tube diameter. Homogenizers 
of various sizes have been made successfully with differ- 
ent types of pure gum tubing. 

Homogenization is carried out by placing tissue pieces 
of about 3 mm in their longest dimension in the test 
tube, adding the dilution medium, and grinding with a 
motion as in washing a test tube with a brush. For 
sterile preparations the homogenizer can be autoclaved 
and the glass rod manipulated through a sterile cotton 
plug (1). 
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Certain Physical Properties of Some 
Substituted Diphenyl Sulfones 
and Sulfoxides 


E. D. Amstutz, J. J. Chessick, and I. M. Hunsberger! | 


Departments of Chemistry of Lebigh University, 
Bethlehem, Pennsylvania, 
and the University of Illinois, Urbana 


It is a well-known fact that sulfones, as a elass, are 
extremely stable substances. The oxygen is so firm’y at- 
tached that its removal is usually impossible without fur- 
ther disruption of the molecule. On the other hand, the 
sulfoxides, which are in the next lower seale of oxidation, 
are quite reactive toward a variety of chemical reagents. 
They are easily oxidized to sulfones and reduced to 
sulfides. 

These differences in chemical behavior between the two 
types of sulfur compounds in different states of oxidation 
seem to parallel, in a general way, the differences which 
exist between certain nitrogen compounds differing in 
oxidation state. The nitroso compounds (I) (lower state 
of oxidation) are much more reactive chemically than the 
nitro compounds (II). The nitroso compounds undergo 
addition reactions to the nitrogen-oxygen multiple bond, 
are easily oxidized and reduced, and display a willing- 
ness to undergo chemical changes not shown by the nitro 
compounds. The parallelism also exists among certain 
carbon compounds. Aldehydes (III), for example, pos- 
sess much of the reactivity of nitroso compounds (I) and 
again differ from the acids (IV) by a carbonyl activity 
that is repressed in the acids. 


R—N=O R—N*=0 R—N*>0 
oO 
(1) (II) 
R—C= 
| | 
OH +0OH 
(IT) (IV) 


This reactivity is again noticed in the relatively facile 
addition to the aldehyde carbonyl group, its easy oxida- 
tion and reduction, ete. 

The present widely accepted explanation for the rela- 
tive stability of nitro compounds and carboxylic acids (or 
carboxyl anions) is that the structures are resonating 
and actually do not possess true multiple and coordinate 
covalent linkages but rather contain linkages which are 
the result of hybridization of the two. The lower oxi- 
dized forms, on the other hand, are considered to demon- 
strate the presence of true multiple linkages. 

If one extends this line of reasoning to the sulfoxides 
and sulfones, it is apparent that the sulfoxides should 
owe their chemical reactivity to the presence of a sulfur- 
oxygen double bond (V). Here neither sulfur nor oxygen 
is charged as in the coordinate covalent representation 

1We are glad to acknowledge our indebtedness to Miss 


Elizabeth Peterson of the Department of Chemistry, Univer- 
sity of Illinois, who determined the infrared spectra. 
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and a single pair of electrons remains unshared on the 
sulfur atom. During oxidation to the sulfone, this pair 
presumably forms a coordinate covalent with an oxygen 
atom. The establishment of the coordinate bond creates 
a unit positive charge ou the sulfur and a unit negative 
charge on the oxygen. In order that these charges may 
approach a minimum, a neutralization oceurs and reso- 
nance results. The final structure (VI) then elosely ap- 
proaches that of the nitro group and the earboxyl‘e anion. 
The chief advantage of the resonating decet shell repre- 
sentation for sulfone sulfur over and above the octet and 
dodeect formulas is that it draws a sharp distinetion be- 
’ tween sulfoxides and sulfones, and secondly that i¢ per- 
mits a simple and rational explanation for the stability 
of sulfones. 

It was believed that if the sulfur-oxygen bond had 
appreciable double-bond character the effect on neighbor- 
ing groups should be of a recognizable type. For ex- 
ample, in o-hydroxydiphenyl sulfoxide (IX, Table 2), the 
interaction of the hydroxyl and sulfoxide groups might 
conceivably lead to the establishment of a new resonating 
system (VII). 


Ss Ss 


| 
\ 7 
(VII) 


The formation of such a reasonating chelate structure 
would be apparent by a marked shift in the character- 
istic absorption band of the hydroxyl group in the infra- 
red region, and by at least a partial fixation of the double- 
bond system of the benzene ring.? 

If sulfone oxygen atoms are of the type indicated in 
(VI), one would expect the chelation in o-hydroxydiphenyl 
sulfone (VIII,, Table 2 ) to be weaker than in the corre- 
sponding sulfoxide.(IX, Table 2) with the result that the 
infrared spectrum of the sulfone should show an OH 
absorption peak less displaced toward longer wavelengths 
from the position (approx. 3615-3625 em-) character- 
istic of nonbonded OH groups in simple phenols. As ex- 
pected, the o-hydrexydiphenyl sulfone (VIII., Table 2), 
when examined as a solid suspension in Nujol, showed a 
sharp OH peak whose center could be accurately located 
at 3357 em-4.* However, the OH band of the sulfoxide 

3 We are now examining the rearrangement of 2-hydroxy- 
4-allyloxydiphenyl sulfone and sulfoxide and the diazonium 
eoupling of 2,4-dihydroxydiphenyl sulfone and sulfoxide to 
determine whether bond fixation exists. 

® Hilbert, G. E., et al. (3) examined the IR spectrum of 
2-naphthol-1-sulfone in dilute solution in carbon tetrachloride 
and found-no hydroxyl absorption in the region of the first 
overtone. This was taken to indicate that both hydroxy] 
groups are bonded to the sulfone group. 


(IX, Table 2), under the same conditions, was so far dis- 
placed toward longer wavelengths as to merge almost 
completely with the C-H absorption, making its exact 
location impossible to determine. Because, as will be 
shown, both these compounds are essentially monomerie, 
there can be no doubt that the intramolecular interaction 
is vastly greater in the sulfoxide than in the sulfone. 
Since the magnitude of the hydroxy] shift in the sul- 
foxide approximates that found in corresponding earbony] 
compounds, it provides a powerful argument for the exist- 
ence of a double bond between sulfur and oxygen in that 
structure. The only alternative, which is a coordinated 


TABLE 1 


MOLECULAR WEIGHTS IN NAPHTHALENE 


VIIL 234.3 
.0480 235.7 1.006 
0960 235.4 1.005 
1437 257.8 1.015 
241.5 1.071 
.2889 244.6 1.044 
247.5 1.057 
4617 251.7 1.074 
5356 254.7 1.087 
VIII: 234.3 
04725 280.8 1.199 
-09286 317.4 1.555 
.1643 368.4 1.572 
.2404 417.9 1.784 
477.7 2.039 
.4062 517.1 2.207 
568.2 2.425 
59389 615.5 2.627 
IX 218.3 

05179 213 0.974 
.09887 219 1.01 
.1438 223 1.02 
-1892 224.6 1.029 


* a= Association factor = met. 
formula wt 


oxygen, may be dismissed as being entirely inadequate 
to explain the observed result. 

The displacement observed with the hydroxy sulfone 
likewise appears to be too large to be explainable by 
means of coordinated oxygens. This effectively disposes 
of the octet shell for sulfur in sulfones. The displace- 
ment, however, is not great enough to allow one to write 
two doubly bonded oxygens, since this type of structure 
should have the same, or nearly the same, effect on the 
hydroxyl shift as was observed in the sulfoxide. The 
dodecet formulation appears therefore to be quite inade- 
quate in this regard also. There remains only the decet, 
and we have already stated cogent reasons for believing 
this to be of a resonating type.‘ 

In order to be able to interpret the spectra more elearly 
and to determine more exactly the quantitative aspects 
of chelation versus association in hydroxy sulfones, we 
have determined the molecular weights of the isomers 

4Toussaint (4) has likewise proposed the resonating decet 


shell for sulfone sulfur as an explanation of the ohserved 
x-ray spectra of derivatives of diphenyl sulfone. 
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VIII, and VIII., and of compound IX eryoscopieally in 
naphthalene.* These data, shown in Table 1, illustrate 
the striking difference between the isomers, and the very 
considerable extent of group interaction. It is hardly 
to be doubted that molecular weight determinations on 
other similar pairs would afford comparable results. The 
monomeri¢ nature of o-hydroxydiphenyl sulfoxide is also 
demonstrated. 

As a means of detecting chelation or association in the 
remaining compounds listed in Table 2 we have used the 
convenient and reliable method of wet melting point de- 


TABLE 2 


Melting point in °C Depres- 
Compound s'on 
Dry Wet in °C 
VIII 
i. E=08, 96-98 83.5 12.5 
2. R=, 135-136.2 84 51 
3. R=OII, R’=OCTIs 114-115.4 103.5 10.5 
4. R=OCIIs, R’=O1 167-170 116 51 
5. R=II, R’=OCIIs 90-90.6 80 10 
6. R=OCHs, R’=iI 141-142 125 16 
%. 119-119.5 103 16 
& 118-120.5 107 11 
R=H. R’=Nis 166-172 133.5 32.5 
10. R=NITz, R’=OCTIs 126-127.5 115 13 
R=OCHs, 130-131 102 28 
Ix 162-164 159 3 
pression. These materials were synthesized partly as 


intermediates and also to provide the basis for the further 
study of related compounds. 


II, so—C,H,; 
/ ff 
\ 
R’ R OH 
(VIII) (1X) 


It is apparent from the data in Table 2 that both the 
hydroxyl group and the amino group are capable of sig- 
nificant interaction with the sulfone group. When the 
interacting groups are para, the result of interaction is 
association of molecules, whereas when they are ortho, the 
result is the establishment of a chelated structure which 
would be expected to be essentially monomeric. Hence, 
when the para isomer is melted in the presence of mois- 
ture, the polar water molecules become bonded with the 
sulfone group, displacing the phenolic hydroxyls (or amino 
groups) and thereby breaking up the associated complex. 
In the ease of the ortho isomer, it appears that water 
molecules are bound but, due to the absence of polymeric 
units, the effect is relatively minor. This interpretation 
seems to be indicated beeatse of the behavior of the 
methoxy sulfones, which also suffer melting point depres- 
sions when wet. Since p-hydroxydiphenyl sulfoxide was 

5 Details of the apparatus and method employed will be 
discussed fully in a forthcoming paper by one of us 
(I. M. H.). 

6 The use of the comparison of wet and dry melting points 


to distinguish between chelation and association has been 
well-established by the work of Baker (1) and Hunter (2). 


not available for study, no comparison with the ortho 
isomer can be made, but the very small depression of this 
isomer indicates strong chelation. 

A more complete account of the experimental details 
of this work will be published elsewhere. 
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Abundance of N? in the Nitrogen Occluded 
in Radioactive Minerals 


William C. White and Herman Yagoda! 


Laboratory of Physical Biology, Experimental Biology and 
Medicine Institute, National Institutes of Health, 
Bethesda, Maryland 


The presence of elementary nitrogen in the gases oe- 
eluded by uranium minerals was established by Hille- 
brand’s (3) analyses of uraninites and pitchblendes from 
diverse localities. This discovery was overshadowed by 
the detection of helium in these minerals by Ramsay (9). 
Subsequent investigation of pitechblende from Katanga, 
Belgian Congo, and of a uraninite erystal from Keystone, 
South Dakota, by Davis and Kennedy (1) revealed the 
presence of nitrogen as well as helium. Analyses of the 
occluded gases showed the presence of 0.159% helium by 
weight and 0.075% nitrogen in the pitchblende, and about 
0.03% of each in the uraninite. 

In an investigation of the occluded gases in radioactive 
minerals by means of the mass spectrometer, we have de- 
tected nitrogen and helium in the fraction isolated by 
ignition of the samples and remaining uncondensed in 
a liquid air trap. The isotopic ratio of N* to N* in 
these samples was invariably higher than in samples of 
atmospheric air or in nitrogen isolated from nitrogenous 
compounds. 

The gases were isolated by heating the freshly ground 
minerals to a bright red heat for several hours in a quartz 
tube sealed through a graded seal to the gas inlet sys 
tem of the mass spectrometer. To eliminate interference 
with the nitrogen peaks at masses 28 and 29 by the ear- 
bon monoxide peaks at the same masses, the liberated 
gases were passed through a U-tube containing I.0,; main- 
tained at 145°C to oxidize any earbon monoxide that 
might be present. Water, earbon dioxide, and oxides 
of sulfur, liberated by the thermal decomposition of the 
mineral and its associated gangue, were separated by 
means of two liquid air traps. The gases not condensed 
in the liquid air traps were analyzed from mass 12 
through mass 44 in all of the samples and from mass 4 
to mass 90 in many of them. The mass spectra showed 
a high percentage of helium, a trace of methane, and 
from 5% to 10% nitrogen by volume. No attempt was 

2We wish to express our appreciation to W. F. Foshaz 


and E. P. Henderson of the U. 8S. National Museum for pro- 
viding us with eertain of the specimens used in this work. 
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TABLE 1 
N% CONTENT IN GASES OCCLUDED BY URANIUM MINERALS 


Us0s% ThO2% age in years atom% 

Pitchblende Woods’ Mine,* 

Central City, 

Colorado 76.7 0.018 AT x 10% 0.532 + 0.005 
Uraninite crystal Spruce Pine,§ 

North Carolina ~91 ~3 251 x 10°} 0.546 + 0.009 
Samarskite Spruce Pine, || 

North Carolina 11.3 0.8 — 250 x 10° 0.549 + 0.015 
Pitchblende Katanga, 

Belgian Congo 625 x 0.575 + 0.003 
Pitchblende Shinkolobwe, 

Katanga, 

Belgian Congo 625 x 106** 0.574 + 0.011 
Uraninite Wilberforce, 

Canada 72.5 10.6 1050 x 1084 0.614 + 0.012 
Pitehblende Great Bear Lake, 

Canada 1251 x 10°4 0.586 + 0.005 


*U. S. Nat. Mus. 83629, analysis by H. Yagoda. 


7 Nier, A. O., Thompson, R. W., and Murphy, B. F. Phys. Rev., 1941, 60, 112. 
¢ Holmes, A. Radioactivity and Geological Time, Bull. No. 80, Nat. Res. Council, Wash., D. C., 1931, p. 342. 
§ Approximate analyses cited by Holmest for specimens from the same locality. 


|| Analysis by H. Yagoda. 
q Nier, A. O. Phys. Rev., 1939, 55, 159. 


** U. S. Nat. Mus. 8403, a high grade specimen with UsOs content of approximately 89% and probably of the same age 


as the other Katanga mineral. 
77 A specimen from vein 2; analysis by H. Yagoda. 


made to obtain accurate quantitative measurements on 
these gases. A small peak at mass 30 was observed in 
most of the minerals analyzed, and it may be attributed 
to N¥“O” formation. There was no evidence of argon in 
any of the samples within the sensitivity of the instru- 
ment (approximately 0.03% 


URANINITES 


O PITCHBLENDES 


SAMARSKITE 


N'> ABUNDANCE IN PERCENT 


500-750 10001250 
GEOLOGICAL AGE IN MILLION YEARS 


Fic. 1. N* abundance of uranium minerals plotted against 
their probable geological age. 


As shown in Table 1 the percent abundance of N® in 
the nitrogen from old uranium minerals is abnormally 
high, measuring from 0.532% to 0.586%, as compared 
with the normal abundance of 0.376% (6). Determina- 
tions with our mass spectrometer® gave a value of 0.371+ 
0.002 for atmospheric nitrogen and 0.374+ 0.001 atom % 
N* in nitrogen isolated by the thermal decomposition of 


2 Westinghouse Type LV mass Spectrometer with a Nier 
type capillary leak. 


ammonium dichromate. In an effort to obtain a measure- 
ment on occluded nitrogen from a nonradioactive, but old, 
source, a sample of scheelite was ignited, but the quan- 
tity of gas liberated was too smali for analysis. A sample 
of monazite sand from India, containing about 10% 
thorium and only traces of uranium, furnished a small 
quantity of nitrogen with an abundance of 0.600 + 0.006 
atom % 

The association of nitrogen with helium in radioactive 
minerals has been attributed either to mechanical occlu- 
sion or internal accumulation by the hypothetical decay 
of U** into nitrogen nuclei (2). Lind (4) has proposed 
that the nitrogen gas is formed in the mineral by the 
radiochemical decomposition of some nitrogen compound, 
possibly uranium nitride, by the action of alpha particles. 
Our observation of an abnormal N*® abundance, roughly 
proportional to the geological age of the specimen (Fig. 
1), suggests that the nitrogen may have been present as 
a constituent of the mineral at the time of its formation 
and that the N* content was augmented by the more 
rapid diffusion of the N* isotope. However, with our 
present knowledge, none of these hypotheses adequately 
explains this phenomenon. 
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Growth of Chlorella vulgaris in the Dark 


Bernard J. Finkle,! David Appleman, 
and Fritz K. Fleischer 


College of Agriculture, 
University of California, Los Angeles 


During metabolic studies on Chlorella vulgaris? now 
in progress in this laboratory, it was found desirable to 
make use of very small inocula for starting liquid eul- 
tures. The culture medium consisted of a complete 
Hoagland solution to which 1% glucose was added. It 
was observed early in this work that such cultures when 
kept in a dark chamber did not show any visible signs 
of growth. However, when they were brought out into 


TABLE 1 


KHrrect OF PERIODS OF DARKNESS AND LIGHT ON THE 
GrowTH OF Chlorella vulgaris 


Total — 
= owe weeks Cells/mm* 
growth in 
light 
1 1 0 
z 0 1 100 
3 1 2 400 
3 0 3 4,000 
6 3 3 1,200 
6 0 6 39,000 
10 10 0 +* 


* Cultures water-clear ; too few cells to count. 


ordinary daylight, even after as long as 70 days in the 
dark, they grew in the same manner as do freshly inoeu- 
lated cultures. In view of the numerous statements in 
the literature that Chlorella species and other algae 
grow and produce chlorophyll in the dark (1, 4), it ap- 
peared desirable to investigate this phenomenon further. 

The initial trials were simply repetitions of the first 
experiments to make sure that what we had observed was 
not an artifact. A number of 250-ml culture flasks ar- 
ranged for continuous aeration were each filled with 150 
ml of complete Hoagland solution containing glucose and 
inoculated with small inocula of Chlorella vulgaris 
(2,000-10,000 cells per flask). A few of these were left 
in the ordinary daylight; the rest were placed in a dark 
chamber. Periodic obesrvations indicated that while the 
flasks in the light were detectably green after about 5-6 
days, those in the dark did not show any signs of growth 
for as long as they remained in the dark, even up to 
10 weeks. 

At intervals, two flasks from the dark chamber were 
removed and placed in the light, where their growth was 


1 Fellow of the National Cancer Institute. 

2? The original cultures of these algae were obtained from 
Dr. Robert Emerson in 1931 and have been cultured in this 
laboratory since then. 


observed. At the same time periodic hemocytometer eell 
eounts made on the cultures remaining in the dark 
revealed that these water-clear cultures, even after 10 
weeks, contained too few cells to make a count possible. 
The results of the experiment are summarized in Table 1. 

Other cultures were exposed for 10 days to the light, 
permitting a visibly green culture to develop, and were 
then placed in the dark. At 6 weeks from the time of 
inoculation they showed a count of 2,400 cells/mm*; 
the count was roughly the same at 10 weeks. Then when 
the cultures were exposed to light, they again started 
growing, although after a relatively long lag period. 

It should be noted here that cells that have been in 
the dark for a long time lose practically all their chloro- 
phyll, become much larger than their normal size, and 
appear to be granular. Such cells seem to have the 
capacity to recover if exposed to light. However, a few 
of the dark-grown cultures that were retained in the 
dark for 12 weeks became completely devoid of chloro- 
phyll and did not recover the ability to resynthesize 
chlorophyll or show any signs of growth after exposure 
to light. 

A preliminary attempt was made to find whether cer- 
tain simple substanees added to the medium would affect 
growth in the dark. To cultures which were grown in 
regular culture flasks as deseribed, and which were 
started with small inocula, there was added, besides 
glucose, one of the following substances: yeast extract, 
indole acetic acid, glucoseamine, asparagine, vitamin B,, 
and ascorbie acid. In all these cases the results with re- 
spect to growth in the dark were the same as in the 
Ifoagland solution plus glucose, i.e., there was no observ- 
able growth. The controls in the light grew normally. 

The results of these experiments indicate that this 
particular strain of Chlorella vulgaris seems to require 
for growth a factor (other than carbohydrate) which is 
either photochemically synthesized or activated and which 
is depleted in darkness. The possibility of a growth 
inhibitor adversely affected by light is also being eon 
sidered in experiments now in progress. 

The apparent discrepancy between the observations 
here reported and those reported in the literature may 
be explained by one of two suggested possibilities. First, 
we may have a strain of Chlorella vulgaris that has lost 
the capacity to grow or produce chlorophyll in the dark. 
This possibility is now being tested by growing a number 
of other strains under similar conditions. The other 
possibility is that in order to observe this phenomenon as 
strikingly as it is reported here, it is essential to use 
extremely small inocula and to observe the cultures for 
long periods of time. It is not evident that such condi- 
tions prevailed in experiments on growth of algae in 
darkness which have been described in the literature. 
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Studies on Pain? 


Arthur M. Schwartz, William K. Sata, 
and Daniel Laszlo 


Divisions of Neuropsychiatry and Neoplastic Diseases, 
Montefiore Hospital, New York City 


A series of investigations is being carried on at this 
hospital on physiological and clinical aspects of sponta- 
neous and induced pain. This report deals with vaso- 
motor response to noxious stimuli. Our observations have 
shown that though peripheral vasoconstriction is evolved 
by noxious stimuli it is not synchronous with pain per- 
ception and hence cannot be directly interpreted as an in- 
dication of the presence or degree of pain. Nevertheless, 


CALIBRATOR 


Schematic drawing of the plethysmographic 


Fic. 1. 
equipment. 


: 2 it is felt that studies of the vasomotor response under 
: earefully controlled conditions are useful in the evaluation 


o——e MORPHINE IG MG 


—t 10 MG 
8MG 
CODEINE 64.MG 
32MG 
a 


CONDENSER DISCHARGE UNITS 4 vouts) 


A soundproofed experimental room measuring 8 ft x8 
ft x 10 ft was constructed. The temperature is control- 
lable to within + 2° F and was maintained at 78° F. The 
humidity is controllable within +5%-10% and was main- 
tained between 30%-40% during each experimental 
period. The studies were conducted on subjects lying 
comfortably in bed. 

Slood flow of a finger tip is measured plethysmograph- 
ically. A plastic finger cup, the edges sealed with print- 
er’s roller compound, is connected with thick rubber tub- 
ing to a strain gage which transforms mechanical de- 
formations of a rubber membrane to electrical energy. 
The gage has been made one arm of a Wheatstone bridge 
and the subsequent voltage imbalance is amplified and 
recorded on a GE Photoelectric recorder Model No. 
8CE3FL21A (4). The linearity of amplification, natural 
frequency response of the rubber membrane, and relation- 
ship of rate of vibration to linear deflection of the stylus 
were investigated and found to be adequate for this study. 
A device consisting of a bellows which displaces a known 
volume of air (.025 ec) into the closed system was used 
for calibration. A cuff is applied proximally to the finger 
cup, and its inflation permits instantaneous venous ocelu- 
sion (Fig. 1). 

The noxious stimulus is a brief condenser discharge of 
intensities ranging from 0 to 92 volts in 23 steps. The 
stimulating electrodes are two hypodermic needles (gage 
26) inserted intracutaneously in the dorsum of the feet. 
It has been found that an adaptation stimulus (3) con- 
sisting of an auditory impulse spaced at 8-see intervals 


Fie. 2. 
is seen after sham injection. 


able testing methods (5). 


Elevation of vasomotor threshold responses following administration of analgesic drugs. 


t Supported by grant from Roche Anniversary Foundation. 
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TABLE 1 


VASOMOTOR-THRESHOLD RESPONSE TO ANALGESIC Drucs 


Analgesic Vasomotor- 
injected Dose threshold wa 
subcu- mg area ‘time 
taneously (sq in.) (min) 
Morphine ..... *16 38.5 300 
Koni “ 30.3 3410 
10 16.2 270 
8 20 120 
Codeine ...... 64 17.3 220 
32 5.5 180 
Demerol ...... 100 29.8 260 
35.1 330 
. 50 18.2 270 
30 14.5 230 
Pee 15 4.0 150 


* This is an experimental drug from Hoffmann-La Roche. 
Inc., containing 
eridine hydrochloride. 


Threshotd.. The subject under study—after stabiliza- 
tion in the room, and adaptation to the auditory stimuli— 
is subjected to the noxious stimulus at 10-min intervals. 
The minimum intensity of a stimulus which evokes on two 
consecutive trials a vasoconstrictor response—as evidenced 
by diminution of stroke volume and depression of the base 
line—is considered to be the threshold of the subject. It 
tas been found that, over a period of several hours, this 
threshold fluctuates within a narrow margin only and re- 
mains uninfluenced by placebos. Analgesic drugs elevate 
this value consistently. In Fig. 2 are shown the mean 
values of threshold changes, following the administration 
of morphine at three dose levels and codeine at two dose 
levels in one patient. In Table 1 are shown the threshold 
ehanges in a subject following the administration of anal- 
gesics—three standard and one experimental. The charted 
areas representing the elevation of the threshold above 
the pretreatment levels are measured with a planimeter 
and expressed in square inches; the duration of this ele- 
vation is expressed in minutes. 


The varying degrees of potency of different analgesic 
drugs and the effect of one drug in varying doses are 
shown in Fig. 2 and Tabie 1. 


BLOOD FLOW, CC/MIN 


BLOOD FLOW BEFORE 


FLOW AFTER 


I 1 i 
60 30 -O+ 30 60 


1 L i 

30 120 210 240 270 
MINUTES 

Fic. 3. Blood flow in ee/min before (upper graph) auoe 
after (lower graph) painful stimuli. At 0 min an analgesdc 
was injected and the vasoconstriction due to painful stimuh 
(lower graph) decreased during the phase of analgesia. 


The elevation of threshold induced by the analgesic 
drugs used has been found to be quite uniform and re 
producible in a single subject. The absolute response in 
different subjects may vary. In testing several subjects 
one ean correct this variation by using a standard drug 
of reference for each subject under investigation. 

Blood Flow. Blood flows were determined by the eon 
ventional venous occlusion methods and expressed as 
ec/min/finger volume (1, 2). In Fig. 3 the blood flow 
of one subject, before and after noxious stimulation, is 
shown. As ean be seen from this figure, considerable 
reduction in blood flow resulted from application of eon- 
stant stimulus above threshold. Administration of an 
analgesie drug resulted in increase in the absolute blood 
flow and decrease of vasoconstriction after stimulation. 
The values before and after noxious stimulation approxi- 
mated each other 80 min after the administration of the 
drug. This approximation represents the maximum effee- 
tiveness of the particular analgesie drug under study. 
With the gradual loss of analgesia, the vasoconstriction 
after stimulation again becomes manifest. Quantitative 
studies of the effects of various analgesic drugs on the 
blood flow are being made. 
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Geologic Age from Metamict Minerals 


Advances in the determination of the age of geological 
materials depend on the improvement of existing tecli- 
niques and the development of new methods. The idea 
discussed below may be the basis of another absolute age 
method. 

Studies of the isodesmic multiple oxides (i.e., those 
multiple oxides in which all cation-anion bonds have simi- 
lar strength) of the type A,,B,Oemay, Where A=U, Th, 
rare earths, Ca, Na, ete. and B=Nb, Ta, Ti, ete., have 
shown partial or complete absence of internal crystal 
structure while displaying macroscopie crystal faces. 
They may thus be said to be in the metamict state. (A 
metamict mineral is defined as a nonerystalline pseudo- 
morph of the original mineral.) It has also been shown 
that in other cases the internal structure is preserved. 
Muegge (Centralblatt f. Mineralogie 1922, pp. 721-739 
and pp. 753-765) has shown that heating metamict 
gadolinite—i.e., gadolinite which yields no x-ray pattern 
—converts the isotropic mass into an anisotropic material 
with a erystal structure identical with that of nonmeta- 
mict gadolinite. Similar behavior has been noted for 
other minerals of the group described above (Dana’s 
System of Mineralogy, 7th Ed. Vol. I., John Wiley and 
Sons, 1944) and especially for the mineral microlite. Im- 
portant minerals of the group which may occur in the 
metamict state also include pyrochlore, fergusonite, for- 
manite, cuxenite, polycrase, eschynite, priorite, samarskite, 
and betafite. It appears that zireon may also be meta- 
mict. If age determination by this method is practical 
it is of considerable importance, since zircon can be sep- 
arated from most granites. 

A recent survey of the isodesmie multiple oxide group 
by differential thermal analysis at Columbia University 
(unpublished) has shown that the return to the crystalline 
state proceeds at a definite temperature with a consider- 
able evolution of heat. It seems plausible to assume with 
previous authors that these minerals were originally erys- 
talline, and that destruction of the crystal lattice has 
taken place since their formation through alpha bom- 
bardment from the uranium and thorium in the lattice. 

If this is the true mechanism, it follows that the 
amount of destruction of the lattice is affected by (1) the 
inherent stability of the given mineral structure, (2) the 
total alpha activity of the mineral, and (3) the time that 
has elapsed since the formation of the mineral. If the 
first two variables ean be specified and if the degree of 
destruction of the lattice can be quantitatively measured, 
then the age is uniquely determined. 

The amount of disorder created by alpha bombardment 
of the lattice can be measured by means of thermal analy- 
sis, since the area under the exothermic peak on the ther- 
mal record will be proportional to the amount of heat gen- 
erated in the specimen upon returning to the erystalline 
state. For a particular mineral type the strength of the 


Comments and Communications 


bonds, and hence the stability, will be essentially constant 
for all specimens. Some variation in the substituted 
eations should produce only a second order effect. The 
total alpha activity could be determinéd cither by direct 
alpha counting or by uranium and thorium analyses. A 
knowledge of the damage done to the lattice and the 
alpha activity of the mineral should therefore permit 
estimation of the age of the particular specimen. It 
should be pointed out, however, that in a given specimen 
the rate of destruction of the lattice must decrease with 
time. Thus, for materials which are completely metamiet, 
it would be possible to determine only a minimum age. 
In many geological applications, however, even informa- 
tion of this nature would be very useful. 

D. HOLLAND and 

J. LAURENCE 

Lamont Geological Observatory 
Columbia University, New York City 


Correction 

In our article ‘‘Mesons Produced by the Cyclotron’’ 
(Gardner, E. et al. Science, 1950, 111, 191) there is a 
typographical error on page 196 in the table near the top 
of the page. The first entry in the right-hand column 
reads 28.8 and should read 26.8. 

EUGENE GARDNER 

University of California, Berkeley 


A Modified Schiff’s Solution 


In connection with the article by J. Alexander, K. S. 
McCarty, and E. Alexander-Jackson (Science, 1950, 111. 
13), I should like to call attention to my paper ‘‘ A Modi- 
fied Schiff’s Solution’? (J. Amer. chem. Soc., 1922, 44. 
1834). 

There are some additional facts in this paper which 
might be of interest to the readers of Science. 

E. WERTHEIM 
Department of Chemistry 
University of Arkansas, Fayetteville 


Dramamine 


The use of Dramamine in the prevention and therapy 
of motion sickness (Gay, Leslie N. and Carliner, Paul E. 
Science, 1949, 109, 359; Strickland, Benjamin A. and 
Hahn, George L. Science, 1949, 109, 359) and in the 
treatment of the nausea and vomiting of pregnancy (Car- 
liner, Paul E., Radman, H. Melvin, and Gay, Leslie N. 
Science, 1949, 110, 215) has attracted widespread atten- 
tion. Although some of the procedures employed in these 
studies have been criticized (Tyler, David B. Science, 
1949, 110, 170), the results provide at least preliminary 
evidence of the efficacy of this treatment. However, it 
has come to the writer’s attention that these papers have 
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left many readers with the impression that Dramamine 
is a basically new agent with unique pharmacological and 
therapeutic properties. All the articles cited failed to 
mention the fact that Dramamine is simply an organic 
salt of a compound, the hydrochloride of which has been 
recognized by the Council on Pharmacy and Chemistry for 
several years under the official name of diphenhydramine 
and which has been widely marketed and prescribed under 
the trade name Benadryl. 

An additional note on Dramamine (Cusic, John W. 
Science, 1949, 109, 574) has suggested that formation of 
the 8-chlorotheophylline salt might reduce the sedative 
effect that is not uncommonly observed with diphenhy- 
dramine. However, absolutely no pharmacological or 
elinical evidence was presented to substantiate this con- 
tention. Available pharmacological data point to the 
conclusion that 8-chlorotheophylline, in the amount ad- 
ministered (45 mg orally), would have little or no deteet- 
able pharmacological action. This dosage of theophylline 


is essentially inactive in man and the 8-halogen substitu- 
tion appears to reduce all pharmacological properties of 
the parent compound (Green, D. M., et al. Fed. Proc., 
1949, 8, 296). From these considerations, it appears 
highly improbable that the therapeutic properties of 
Dramamine and diphenhydramine differ significantly ex- 
cept inasfar as the heavy anion in Dramamine may reduce 
the pereentage of active substance. 

Science is a publieation designed primarily for the 
broad dissemination of scientific information and not as 
an organ for the purpose of launching proprietary phar- 
maceutical preparations. It may be hoped that in the 
future the constituents of proprietary salts or mixtures 
may be more clearly identified for those readers who fail 
to stop and translate chemical descriptions into terminol- 
ogy commonly applied to the active principles involved. 

Mark NICKERSON 
University of Utah 
Salt Lake City 


Book Reviews 


Atomic Medicine. Charles F. Behrens, Ed. New York: 


Thomas Nelson, 1949. 416 pp. $7.50. 

This timely volume dealing with medical aspeets of 
auclear science represents ax attempt by a group in the 
Navy to provide a source of basic information primarily 
regarding radiation derived from radioactive isotopes. 
The book is written in simple language and can readily 
be understood by anyone with scientific training. The 
terminology peculiar to radiologists has been carefully 
avoided except when it adds clarity to the discussion. 
There are chapters dealing with the pathology of total 
body irradiation, the physical background for radio- 
activity, ionizing radiations and their biological effects, 
methods of detection and measurement of radiation, 
tracer methods in the biological application of radio- 
isotopes, the atomic bomb in action in Japan and the 
planning necessary to deal with an atomic bomb explo- 
sion in the future. 

In any field that suddenly becomes of great and wide- 
spread interest, a newcomer needs information that is 
hard to find in scattered papers in the literature. By 
meeting some of his needs it is inevitable tiiat those 
demands not met should stand out in glaring relief. Al- 
though Cronkite, Geschickter, and Copeland in particular 
have provided numerous references to the literature in the 
fields covered by the chapters they contributed, it is to 
be regretted that more specific references were not pro- 
vided for readers who want to go to original sources. 
The greatest omission was a thorough discussion of 
dosimetry of radioactive isotopes. An understanding 
of the principles and methods of calculation of radiation 
delivered by the administered isotopes is a prerequisite 
to their intelligent use by the physician. 

More ruthless editing would have eliminated duplica- 
tions in the historical background supplied by the various 


contributors. This would have removed an unnecessary 
sense of repetitiveness that the reader now gets from the 
book. The styles of the various authors, although show- 
ing individual differences, are sufficiently similar to give 
a homogeneity to the book not always found in joint 
efforts. 

The chapter on the design and operation of labora- 
tories employing radioactive isotopes in medical research 
will be most helpful to those not yet acquainted with 
many of the specifie requirements of such installations. 
The hazards are pointed out without alarm and means for 
combating them described. 

The book is pleasing in format, the figures and illus- 
trations are clear, and typographical errors are at the 
absolute minimum. 

LEE E. 
Brookhaven National Laboratory 


Medical Etymology: The History and Derivation of Medicai 
Terms for Students of Medicine, Dentistry, and Nursing. 
O. H. Perry Pepper. Philadelphia: W. B. Saunders. 
1949. 263 pp. $5.00. 

This little volume of less than 4,000 words makes no 
pretense of being a dictionary; it is a history of medical 
terms for students of medicine, dentistry, and nursing. 
The author, an eminent internist, has observed the change 
in premedical education from emphasis on Greek and 
Latin in days gone by to the eurrent deletion of the 
classic and more rigid requirements in the biological and 
physical sciences. The impact on the present-day stu- 
dent entering medicine, dentistry, or nursing of a new 
and bewildering terminology creates confusion and un- 
questionably contributes to the high attrition in the fresh- 
man year. Not only must he master the discipline but 
he must learn simultaneously a new language—a task for 
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which he is unprepared. In former days training in 
Greek and Latin gave him an acquaintanceship with 
word-building from prefixes and suffixes, the compound- 
ing of rcots, which helped greatly in understanding new 
words. 

The medical terms with their descriptions are grouped 
under subjects beginning with Anatomy, just as the stu- 
dent would first encounter them in the preclinical years; 
then the vocabulary of the clinical subjects follows. It 
is perfectly obvious that the author has spent long hours 
in writing this book and that he derived a tremendcus 
amount of pleasure from the task. The reader will have 
real difficulty in putting the book down once he has 
opened it to find the origin of a word. It is fascinating 
reading. 

There are occasional errors, such as the designation uf 
Sir James Bruce for Sir David Bruce in the creating of 
the genus Brucella. These can easily be changed in sub- 
sequent printings. The book should be in the hands of 
every student. 

H. SOULE 
University of Michigan 


Supersensitivity of Denervated Structures: A Law of De- 
nervation. Walter B. Cannon and Arturo Rosenblueth. 
New York: Macmillan, 1949, 245 pp. $5.50. 

This book is a suitable companion to Autonomic Neuro- 
effectors published by the same authors in the Maemillan 
Series of Experimental Biology Monograplis in 1937, and 
is the 21st and last of the joint publications of these two 
authors. Approximately half of the 22 chapters were 
completed by Prof. Cannon before his death; the re- 
mainder were written jointly or by Dr. Rosenblueth. 

The phenomenon of sensitization of effectors as a result 
of denervation has long been known and has challenged 
such distinguished physiologists as Sherrington, Eliiott, 
and Langley. Sixteen chapters of this book are devoted 
to detailed examples of the phenomenon of supersensi- 
tivity after denervation. Smooth muscle—for example, 
nictitating membrane and uterus—gives larger responses 
and has a lower threshold for sympathin aud adrenalin 
some days after the sympathetic nerve supply has been 
eut than when normally innervated, and postganglionic 
denervation is more-effeetive than decentralization. De- 
priving smooth muscle, like that in blood vessels, of its 
cholinergic nerve fibers, whether these normally excite or 
inhibit the muscle, accentuates the response to acetyl- 
choline and related drugs. Similar supersensitivity is 
observed in melanophores of fish, in submaxillary and 
lacrimal glands, in vertebrate hearts, and in skeletal 
muscles after cutting the nerves which innervate them. 
Sympathetic ganglia show increased sensitivity to acetyl- 
choline and potassium after the preganglionic fibers are 
cut; also to nerve impulses, as demonstrated by partial 
denervation. In the central nervous system there are 
several examples of increased responsiveness after tran- 
section of tracts impinging on certain regions; some of 
these instances can be interpreted as the functional open- 
ing of preexisting paths but some represent true super- 
sensitivity of neurons. Spontaneous activity, such as 
muscular fibrillation and asynchronous impulses from 


sympathetic ganglia after denervation, is interpreted by 
the authors as indication of supersensitivity. In general 
the excitability and responsiveness increase gradually 
during several days after denervation. 

When in a functional chain of neurons one of the elements 
is severed, the ensuing total or partial denervation of some 
of the subsequent elements in the chain causes a supersensi- 
tivity of all the distal elements . .. and effectors if present. 
to the excitatory or inhibitory action of chemical agents and 
nerve impulses; the supersensitivity is greater for the links 
which immediately follow the cut neurons and decreases pro 
gressively for more distal elements. 

In the final chapters several theories of sensitization 
are explored. These include: disuse or inactivity of the 
denervated structure, removal of trophic influences, de 
crease in cholinesterase content, and increased permea 
bility of the cells of the denervated tissue. There is 
evidence for each of these theories but no one of them 
can account for’all of the known facts of the supersensi 
tivity after denervation. The phenomenon of sensitiza 
ticn has important implications with respect to persisten' 
changes in excitability in the central nervous system—for 
example in reorganization of behavior after injuries 
Clinical applications are mentioned but not considered i: 
detail. 

This book is a careful summary of the examples of 
supersensitivity after denervation, many of these examples 
coming from work done at the Harvard Medical School. 
The authors are cautious in their interpretation, and the 
reader is left with the feeling that here is a phenomenon 
ripe for investigation in terms of cellular physiology. 

C. Lapp Prosser 
University of Illinois 


Scientific Book Register 


The Sea and Its Mysteries: An Introduction to the Science 
of the Sea. John S. Colman. London: G. Bell and 
Sons; New York: British Book Centre, 1950. 285 pp. 
12s. 6d. net. 

Pheno-nena, Atoms and Molecules: An Attempt to Interpret 
P5enomena in Terms of Mechanisms or Ato-:ic Mo- 
lecular Interactions. Irving Langinuir. New York: 
Philosophical Library, 1950. 436 pp. $10.00. 

An Introduction to the Study of Experimental Medicine. 
Claude Bernard; trans. by Henry Copley Greene. New 
York: Henry Schuman, 1949. 226 pp. $3.00. 

Science and the Goals of Man: A Study in Semantic Orien- 
tation, Anatol Rapoport. New York: Harper & Bros., 
1950. 262 pp. $3.50. 

The Separation of Gases. 2nd ed. M. Ruhemann. New 
York: Oxford Univ. Press, 1949. 307 pp. $6.00. 

Proceedings of the Inter-American Conference on Conser- 
vation of Renewable Natural Resources, Denver, Colo- 
rado, September 7-20, 1948. Department of State 
Publ. 3382. Washington, D. C.: U. S. GPO, 1948. 


782 pp. 
Laboratory Fractional Distillation. 
New York: Maemillan, 1949. 


Thomas P. Carney, 
259 pp. $5.75. 
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NEWS 
and Notes 


National Science 
Foundation Bill 


Statement of the Council of the 
National Academy of Sciences. 
Under date of March 9, Alfred N. 
Richards, as president of the Na- 
tional Academy of Sciences, ad- 
dressed the following letter to the 
President of the United States: 


Attached to this letter is a statement 
drawn up by the Council of the Na- 
tional Academy of Sciences. Its pur- 
pose is to set forth the principles upon 
which is based the attitude of the Coun- 
cil with respect to the National Science 
Foundation Bill (11.R. 4846) as passed 
by the IIlouse of Representatives on 
Mareh First. 

I have been instructed by the Council 
to transmit the statement first to you 
and then to those officers and members 
of the Congress who are most in- 
timately involved in the enactment 
of the bill. It is designedly limited to 
principles so broad as to be applicable 
aot only to science but to other intel- 
lectual pursuits. It has developed, 
however, from more specific consider- 
ations which it may be useful to state. 

Our concern centers on the amend- 
ment introduced by Representative 
Smith of Virginia, which provides for 
FBI investigation and clearance of 
every person who is to be awarded a 
scholarship or fellowship under the 
terms of the bill. We are convinced 
that this provision, if made into law, 
would so distort the purpose of the 
original bill as to work serious damage 
to the development of science in the 
United States and to those persons upon 
whom that development depends. 

It is fully agreed that FBI investi- 
gation and agency security clearance 
are necessary requirements for those 
who work in classified fields or have 
access to restricted data. 

It is also agreed that federal aid 
under this act should be given only to 
persons who are of good character and 
are loyal to the Government of the 
United States. 

It is maintained that the selection of 
persons who may justly receive fed- 
eral aid under the act on the basis of 
character. loyalty and competence can 
be accomplished by the administrators 
of the Science Foundation without re- 
sort to FBI. Investigation by FBI 
of large numbers of young persons who 
are not suspect is not only unnecessary 
but may be positively detrimental to 
the objectives of the bill. 


Knowledge of the rature of FBI in- 
vestigations and reports among pro- 
spective appl.cants for scholarships 
may well be expected to develop in 
them habits of caution, reticence and 
suspicion, which are the antithesis of 
frank truthfulness which science de 
mands. A deplorable trend to con- 
formity and a deterioration in the in- 
tellectual climate could be expected to 
follow. 

Faulty evidence or unfounded opin- 
ions which might be contained in an 
FBI report m‘ght lead to adverse de- 
cisions whieh could be _ irretrievably 
damaging to innocent persons. 

There is ground for apprehension that 
the imposition of FI investigation 
upon young persons in the Science 
Foundation program, for no apparently 
justifiable reasons of security, would 
lead to similar restrictions in other 
areas of education and science with 
further contravention of our traditional 
freedom of thought and actions. 

We feel confident that further de 
I‘berations within the Congress will 
result in the action necessary to over- 
come the dangers which we envisage. 

I wish to add that the principles 
embodied in the enclosed statement 
and such specific considerations as 
those in the preceding paragraphs 
formed the basis of the decision of the 
National Academy of Sciences to limit 
the participation of the National Re- 
search Council in the nonsecret part of 
the AEC fellowship program to ad- 
visory assistance. 


Statement of the 
COUNCIL OF THE NATIONAL 
ACADEMY OF SCIENCES 
Relating to Certain Provisions of the 


NATIONAL SCIENCE FOUNDATION 
BILL H. R. 4846 


as Passed by the TIlouse of 
Representatives Mareh 1, 1950 


In the great conflict which now di- 
vides the world, the American people 
have been forced to recognize the dan- 
gers inherent in the use of Communist 
ideology for subversive purposes, and 
the necessity of taking protective meas- 
ures against this. One of the gravest 
threats inherent in these protective 
measures is that they can jeopardize the 
freedom of the American people and 
thus defeat the very purposes the meas- 
ures are designed to meet. 

One set of protective measures is 
rightly aimed at the security of in- 
formation vital to the national defense. 
Scientific and techn‘cal information has 
come to play an important role in this 
defense. We are gravely disturbed, 


however, to see that security measures 
are being extended widely over the 
scientific life of the country, even in 
those areas remote from possible mili- 
tary application. This development will 
defeat the growth of science by in- 
hib:ting the free exchange of informa- 


tion so vital to it, by discouraging the 
bravest and most original minds, and by 
the pervasive threat of irreparable in 
jury to individuals inherent in all 
eounter-intell:gence measures. 

If we are concerned with these de 
velopments it is not because we ask a 
special privilege for scientists; it is 
because they cannot lose their freedom 
without jeopardizing the freedom of al) 
Amer‘cans. 

Basie to the American tradition is 
the freedom of inquiry, the right to 
search for truth. All progress in sci- 
ence depends on th’s, as does the free 
dom of our political institutions. As 
Jefferson wrote more than a century 
and a half ago: “To preserve the free 
dom of the human mind then and free 
dom of the press, every spirit should be 
ready to devote itself to martyrdom; 
for as long as we may think as we will. 
and speak as we think, the condition of 
man will proceed in improvement.” 

And President Cool:dge said more re 
cently in dedicating the Building of the 
National Academy of Sciences: “One 
of the most important poss:b‘lities for 
service of the National Academy of 
Sciences in the future lies in its oppor- 
tunity for inspiring the people of Amer- 
ica to insistence upon having the truth, 
and nothing but the truth, regarding 
everything that touches the life of the 
Nation.” 

This country has grown strong by en- 
eouraging individual freedom of explor- 
ation in all fields of human endeavor. 
To let this freedom be l-mited by state 
imposed conformity would be to lose 
the birthright which is our greatest 
strength. 


March 7. 1950 


About People 


David Blackwell, professor of 
mathematics and head of the de- 
partment at Howard University, 
Washington, D. C., and Robert Hof- 
stadter, assistant professor of phys- 
ies at Princeton, will join the staff 
of Stanford University on September 
1. Dr. Blackwell’s work is in prob- 
ability theory and applied mathe 
maties, especially in social and eco 
nomic problems. Dr. Hofstadter’s 
interest is in the field of erystal 
counters. 


V. P. Sokoloff, soil scientist with 
the U. S. Geological Survey since 
1943, has been appointed lecturer on 
Geography of So‘ls’’ at Johns 
Hopkins University. Dr. Sokoloff 
will replace R. L. Pendleton, pro- 
fessor of tropical agriculture and 
soils at the university, who is on 
leave of absence. 
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E. B. Babcock, professor emeritus 
of the Division of Genetics, Univer- 
sity of California at Berkeley, was 
recently elected an honorary member 
of the Royal Botanical Society of 
Belgium. 


E. Gorden Young, professor of 
biochemistry since 1924 at Dalhousie 
University, Halifax, Nova Scotia, 
has been appointed direetor of the 
Canadian National Research Coun- 
eil’s Maritime Regional Laboratory, 
now under construction on the cam- 
pus of the university. The labora- 
tory will provide a research center 
for scientific and industrial problems 
of direct interest to the Maritime 
provinces. 


J. Stewart Hunter has been ap- 
pointed assistant to the Surgeon 
General for information in the Pub- 
lie Health Service, Federal Security 
Agency. Ile succeeds Bryant Put- 
ney, Who resigned to accept a posi- 
tion as assistant information diree- 
tor, Department of the Interior. 


Verne E. Grant has been ap- 
pointed biosystematist at the Rancho 
Santa Ana Botanie Garden, Ana- 
heim, California. IIe is at present 
National Research Fellow at the 
Carnegie Institution Laboratory at 
Stanford University and will take 
over his new duties this summer. 


Robert L. Pendleton, professor 
of tropical soils and agriculture of 
the Isaiah Bowman Sehool of Geog- 
raphy, Jolins Ilopkins University, 
and H. H. Love, professor emeritus 
of plant breeding, Cornell University, 
have accepted assignments in Bang- 
kok, Thailand, as agricultural spe- 
cialists of the Office of Foreign Agri- 
cultural Relations, U. S. Department 
of Agriculture. They will assist the 
Thai government in programs of 
crop improvement. 


Dwight E. Gray, former super- 
visor of technical reports of the Ap- 
plied Physies Laboratory of Johns 
Hopkins University, has joined the 
Technical Information Branch of the 
Atomie Energy Commission as tech- 
nical advisor to Alberto Thompson, 
chief of the branch. From Septem- 
ber 1948 to November 1949 Dr. 
Gray also directed a study of physics 


abstracting for the American Insti- 
tute of Physics. 


William Webster has been ap- 
pointed chairman of the Research 
and Development Board of the De- 
partment of Defense. Mr. Webster 
was formerly chairman of the Mili- 
tary Liaison Committee of the 
Atomie Energy Commission and has 
recently been vice president of the 
New England Electrie System. 


F. William Sunderman, formerly 
professor of experimental medicine 
and clinical pathology of the Post- 
graduate Medical School of the Uni- 
versity of Texas, and director of 
clinical research of the M. D. Ander- 
son Hospital for Cancer Research, 
Tfouston, wil] take charge of the 
Clinical Pathology Section’s labora- 
tory services in the Public Health 
Service Communicable Disease Cen- 
ter at Atlanta. 


Visitors to U. S. 


Sir Robert Watson-Watt, of 
London, spoke on the latest develop- 
ments in defense radar at the recent 
annual meeting of the Institute of 
Radio Engineers in New York City. 


Hans Selye, professor and di- 
rector of the Institute of Experi- 
mental Medicine and Surgery at the 
University of Montreal, will deliver 
the seventh Frank Billings Lecture 
of the Institute of Medicine of Chi- 
cago at a joint meeting with the 
Chicago Medical Society on April 7, 
in the John B. Murphy Memorial 
Auditorium. His subject will be 
‘*The Diseases of Adaptation; With 
Special Reference to the Clinical Use 
of Corticoid Hormones.’’ 


Mateo H. Tupas, geologist with 
the Philippine Bureau of Mines, 
Manila; Arne Ytrehus, Department 
for Building Research, Royal Nor- 
wegian Council for Scientific and 
Industrial Research, Oslo; L. Bug- 
nard, director de 1’Institut National 
d’llygiene, Paris; Maoto Kame- 
yama, president of the Science Coun- 
cil of Japan and Yoshio Nishina, 
vice president of the same organiza- 
tion and president of the Scientific 
Research Institute, Tokyo, were re- 


cent visitors at the National Bureau 
of Standards. 


Grants and Awards 


The W. K. Kellogg Founda- 
tion of Battle Creek, Michigan has 
awarded $40,000 to the University 
of Illinois College of Dentistry in 
support of its postgraduate educa- 
tion program. The grant is for a 
three-year period and will be used to 
continue the school’s telephone trans- 
mittal of lectures to dental societies 
and television broadcast of technical 
and surgical demonstrations. 


The Catherine Wolfe Bruce Gold 
Medal for 1950 was presented to 
Alfred H. Joy, research associate at 
the California Institute of Technol- 
ogy and of the Carnegie Institution 
of Washington, at the Mareh 17 
meeting of the Astronomical Society 
of the Pacific. Dr. Joy was cited for 
his work in the field of stellar spee- 
troscopy. He is the 20th American 
astronomer to receive the medal, 
which has also been awarded to 23 
foreign astronomers. 


The National Cancer Institute 
announced on March 7 the award of 
22 Public Health Service grants, 
totaling $301,159, to aid cancer con- 
trol projects. Of these, 15 were con- 
tinuing grants. Seven new grants 
were awarded to the following insti- 
tutions: Los Angeles County Hospi- 
tal, Los Angeles, Edward M. Butt, 
$10,000 for a slide tumor library 
and registry; Association of Ameri- 
can Medical Colleges, Chicago, David 
S. Ruhe, $3,748 for an evaluative 
study of existing cancer teaching 
films; Washington University, St. 
Louis, Robert A. Moore, $3,385 for 
health education, particularly ecan- 
eer, in a large clinic; American Can- 
eer Society, New York City, Brew- 
ster S. Miller, $2,233 for half of the 
development, production, and dis- 
tribution costs of the Proceedings of 
the National Cancer Conference: 
trustees of the University of Pennsyl- 
vania, Philadelphia, Cecilia Riegel. 
$9,833 for the study of substances 
giving a reaction with tryptophane 
and an attempt to identify these 
substances; Meharry Medical Col- 
lege, Nashville, Tennessee, G. J. 
Tarleton, Jr., $15,000 for radio 
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therapy equipment to complete arma- 
mentarium of existing combined eon- 
trol, teaching, and research unit; 
and Washington University Medical 
School, St. Louis, Robert Elman 
and Leo A. Sachar, $13,154 for nu- 
tritional rehabilitation and metaho- 
lism in eases of advanced cancer. 


Fellowships and Prizes 


The Ministry of Public Health, 
Republic of Argentina, is offering 
20 annual scholarships of 1,000 pesos 
for foreigners to study sanitation in 
Argentina. The one-year scholar- 
ships may be renewed. Knowledge of 
Spanish is necessary. Application 
blanks may be obtained from Eduea- 
tional Programs Branch, Division of 
International Health, U. S. Publie 
Health Serveice, Washington, D. C. 


The National Foundation for In- 
fantile Paralysis is offering one- 
year fellowships to physicians, for 
study leading to a Master of Public 
Health degree at a school approved 
by the American Public Health As- 
sociation. Candidates must be U. S. 
citizens, graduates of a class A medi- 
cal school, must have completed an 
internship, and be licensed to prac- 
tice medicine in one or more states. 
Financial benefits will be arranged 
according to needs of the individual. 
Each recipient must agree to work 
for two years as a public health offi- 
eer in the U.S. or its territories. For 
further information write Profes- 
sional Education Division, National 
Foundation for Infantile Paralysis, 
120 Broadway, New York City. 


The National Gastroenterologi- 
cal Association is offering $100 and 
a certificate of merit for the best 
unpublished paper on gastroenterol- 
ogy or allied subjects, the award to 
be made at the annual convention 
banquet of the association in Octo- 
ber. Contestants in the U. S. must 
be members of the American Medi- 
eal Association, and those from other 
countries must be members of a 
similar organization. Entries should 
be limited to 5,000 words, typewrit- 
ten in English in manuscript form. 
Five eopies must be submitted with 
an entry letter by June 1 to National 
Gastroenterological Association, 1819 
Broadway, New York City. 


Colleges and Universities 


The University of Wisconsin this 
month approved the integration of 
the Psychiatrie Institute of its Medi- 
eal School with the Mental Hy- 
giene Division of the State Board of 
Publie Welfare. A committee will 
be formed to maintain a close rela- 
tionship between the school and 
the board in planning resident train- 
ing in psyehiatry, medical care and 
treatment of the mentally ill in 
county and state hospitals, and in 
promotion of mental health through- 
out the state. Leslie Osborn, head of 
the University of Buffalo Psychiatry 
Department, will direct the joint pro- 
gram beginning July 1. William F. 
Lorenz, present director of the insti- 
tute, who is within a few years of the 
retirement age, will continue his 
work, related primarily to labora- 
tory services of the institute. 


The University of Chicago In- 
stitute for Nuclear Studies is de- 
veloping a calendar to establish 
prehistoric dates in ancient Mexi- 
ean civilizations by analyzing the 
amounts of radioactive carbon 14 in 
samples of wood, plants, and ehar- 
coal. The samples were brought 
from Mexiean archaeological sites 
by Helmut de Terra, research asso- 
ciate of the Viking Fund. Analysis 
will be made by W. F. Libby and 
James R. Arnold, of the Chemistry 
Department, and their collaborators, 
who developed the method of deter- 
mining ancient dates by checking the 
amount of carbon 14 in remains of 
once living organisms (Science, 
March 4, 1949, p. 227). 


Summer Programs 


Two workshops in the visual sci- 
ences will be offered during the 
summer by the Southern College of 
Optometry, Memphis, Tennessee. 
The seminar for practising optome- 
trists will be held July 17-28. It 
will deal with psychological optics, 
the diagnosis and remediation of 
reading difficulties involving visual 
malfunction, illumination and seeing, 
and optometrie procedures and tech- 
niques required to fit contact lenses. 
The seminar for teachers will present 
information about the vision of chil- 


dren of school age, the improvement 
of the classroom envirenment by con- 
trolling light and other factors af- 
feeting vision, and the teaching of 
reading, with particular attention to 
disabled readers. Address inquiries 
to E. W. Taylor, Southern College of 
Optometry, 865 Washington Avenue. 
Memphis, Tennessee. 


The University of Oklahoma has 
established a new biological sta- 
tion on Lake Texoma near Willis. 
Oklahoma. The first annual summer 
session will be held July 1—August 
26. Both graduate and undergradv- 
ate courses in botany and zoology 
will be given, as well as researeb 
courses. Admission forms or addi- 
tional information may be obtained 
from Carl D. Riggs, Direetor of the 
University of Oklahoma Biologiea! 
Station, Norman, Oklahoma. 


Meetings and Elections 


The Pacific Northwest Regional 
Meeting of the American Chemi- 
cal Society will be held at Rich- 
land, Washington, June 9 and 10, un 
der joint sponsorship of the Puget 
Sound, Oregon, Washington-Idaho 
Border, and Richlands sections of the 
ACS. This meeting is the first to be 
held in the government-owned com- 
munity constructed for the employees 
of the Hanford Plutonium plant. 


The Division of High Polymer 
Physics of the American Physical 
Society has elected the following off- 
cers to its executive committee for 
1950: chairman W. L. Davidson of 
the B. F. Goodrich Research Center; 
viee chairman, J. Barton Nichols, 
E. I. duPont de Nemours and Com- 
pany; seeretary, W. James Lyons, 
Firestone Tire and Rubber Company: 
and treasurer, J. W. Liska, also of 
Firestone Tire and Rubber Company. 


The second meeting of the Com- 
mittee of Electrochemical Ther- 
modynamics and Kinetics will be 
held September 18-21 at Milan and 
Pallanza, Italy. Inquiries may be 
addressed to Roberto Piontelli, Milan 
Politecnico, to P. Van Rysselberghe, 
University of Oregon, Eugene, Ore- 
gon, or to Marcel Pourbaix, Uni- 
versity of Brussels, Belgium. 
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Native Arts of 
the Pacific North- 
west, the first vol- 
ume in the Stan- 
ford University Art 
Series, is a pacture- 
and-prose record of 
northwestern Es- 
kimo and Indian culture. It had 
its origin in a collection made over 
a period of a quarter-century by 
Axel Rasmussen, an Alaskan super- 
intendent of schools who, as a friend 
of the Indians, was given artifacts 
discovered in old burial sites and 
even totemic objects and fetishes that 
aatives seldom relinquish. He died 
before his plans for a Skagway Mu- 
seum could be completed, but his 
notes, which reveal equal interest 
in anthropology and aesthetics, were 
ased in writing the text that accom- 
panies the photographs, many of 
them in color, of 200-odd art objects. 

The Portland Art Association ac- 
quired the Rasmussen collection from 
Earl Stendahl, of Los Angeles, who 
brought it down from Alaska. It 
vomprises 5,000 articles, some of 
which are on display at the Portland 
Art Museum, the remainder being 
reserved as a study collection. The 
art objects, made of wood, horn, 
hone, and other raw materials found 
along the coast, are alive and charm- 
ing. 

The book was designed by Alvin 
Lustig and the photographs were 
made by William Reagh. Robert Ty- 
ler Davis, director of Montreal’s 
Museum of Fine Arts and professor 
at McGill University, wrote the in- 
troductory text. The American In- 
stitute of Graphic Arts has chosen 
the volume as one of the fifty best 
books of 1949. 


OTLATCH FOOD DISH representing a human figure. 


The Iranian government will 
have the assistance of three U. S. 
Public Health Service officers in de- 
veloping a publie health service in 
that country. Emil E. Palmquist, 
medical officer in charge of the proj- 
ect, Frederick F. Aldridge, sani- 
tary engineer, and Esther M. Finley, 
public health nurse, will aid in es- 
tablishing public health training pro- 
grams, initiate health demonstra- 
tions, and serve in an advisory ea- 
pacity to the government. The team, 
organized by the USPIIS Division of 
International Ifealth, will also assist 
in recruiting Iranian nationals for 
public health training abroad. 


The National Bureau of Stand- 
ards announced early this month the 
development of a National Neutron 
Standard. The standard is a pri- 
mary neutron source which can be 
used to calibrate neutron-measuring 
instruments, to measure accurately 
the radiation of neutron-emitting 
substances, and to prepare secondary 
standards for distribution to indus- 
try and laboratories. 

A new edition (Form Z) of the 
ACS Cooperative Test in Bio- 
chemistry is being published and 
will be released for sale April 15. 
The results can be used to grade stu- 
dents in a class, to compare the 
achievement of students in one insti- 
tution with that of students in other 
institutions, and to determine the 
degree of preparation in biochemis- 
try of students entering medical and 
dental schools. 

Copies of the test and of the 
answer sheets which must be used 
in conjunction with it can be ob- 
tained from the Cooperative Test 
Division of the Educational Testing 


Service, 20 Nassau Street, Prince- 
ton, New Jersey. Sample copies are 
available on request. 


A research clinic to investigate 
multiple sclerosis and related dis- 
orders was opened March 13, with 
headquarters at Bellevue Iospital in 
New-York City. The new clinie was 
made possible by a grant of over 
$100,000 from the National Multiple 
Sclerosis Society to New York 
University Post-Graduate Medical 
School, and will be staffed by mem- 
bers of the school’s faculty. S8. 
Bernard Wortis is administrator of 
the clinic, Morris Bender is super- 
visor, and Morton Nathanson is 
medical director. 


Recently Received— 


Heating in Stored Wheat. Council 
for Scientific and Industrial Re- 
search Bull. 237. Commonwealth 
of Australia, 314 Albert St., East 
Melbourne, C.2, Victoria. 

A Note on Some Scientific Studies 
Undertaken by Members of the 
Colonial Medical Service, 1930-47. 
with Bibliography. Colonial Office 
Bull. 252. Colonial Office In 
formation Department, Sancturary 
Buildings, Great Smith Street. 
London, S.W.1. 

List of Scientific Papers Published in 
the Middle-East, Nov. 1949. Unesco 
Pubi. Moyen-Orient Science Co 
operation Office, Middle-East, §& 
Sh. El Salamlik, Garden City. 
Cairo, Egypt. 

The Roll Call of the Iroquois Chiefs: 
A Study of a Mnemonic Cane from 
the Six Nations Reserve. William 
N. Fenton. Publ. 3995, Smith- 
sonian Institution, Washington 25. 
D. C. 


The mask at the top of page forms a eover for the 


head. This represents work of the Kwakiutl tribe, which lived along the shores of the islands, straits, and inlets 
of the area from Vancouver Island north to the mainlund of Alaska. Reproduced from Native Arts of the Pacific 
Northwest, Stanford University Press, Stanford, California, 1949, $7.50. 
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New Books of Interest 


BOTANY 


An Introduction to Plant Science. By W. W. Rossins and T. E. WemER, 
both at the University of California. Covers the basic facts of plant science and 
their relation to agriculture, medicine, and many other fields. The authors review 
recent discoveries in plant anatomy, photosynthesis, respiration, genetics, water 
relations, growth substances, chromosome structure, and many other subjects. 
Ready in April. 479 pages. 490 illus. Prob. $5.00. 


HETEROCYCLIC COMPOUNDS 


Volume I. Edited by R. C. Etperrietp, Columbia University. Deals with the 
chemistry of monocyclic heterocycles containing one oxygen, sulfur, and nitrogen 
atom. The authors offer the latest information on these compounds plus a critical 
evaluation of the published data. Stress is on the chemical principles involved in 
the syntheses and reactions. Complete references are given. Ready in April. 
703 pages. $11.00. 


APPLIED SEDIMENTATION 


A Symposium. Edited by Parxer D. Trask, State of California Department of 
Public Works. This new handbook contains 35 original articles prepared by special- 
ists in the fields of geology and engineering. Articles are grouped under: basic 
principles of sedimentation; engineering problems involving strength of sediments; 
applications of processes of sedimentation; applications involving nature of con- 
stituents; economic mineral deposits; petroleum geology problems; military applica- 
tions. Ready in March. 707 pages. $5.00. 


BIOLOGY of DROSOPHILA 
Edited by M. DEMEREc. Carnegie Institution of Washington. Treats in detail the 
anatomy, histology, and development of Drosophila. The basic norm is presented as 
a standard for the analysis of experimentally induced genetic variation and for other 
physiological studies. Methods of collecting, shipping, culturing, feeding, and other 
laborztory techniques are described in detail. Ready in May. Approx. 600 pages. 
251 illus. Prob. $10.00. 


Send fer copies on approval. 


JOHN WILEY & SONS, Ine. 
440 Fourth Avenue New York 16, N. Y. 
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OUTSTANDING BOOKS IN CHEMISTRY 
Published 1946-1950 


PHYSICAL 


Scientific Foundations of Vacuum Technique. By Saul Dushman. 1949. 882 pages. 328 illus. 
$15.00. 


Introduction to Radiochemistry. By Gerhart Friedlander and Joseph W. Kennedy. 1949. 412 pages. 
Illus. $5.00. 


The Structure of Matter. By Francis Owen Rice and Edward Teller. A book in the Structure of 
Matter Series, Maria Goeppert Mayer, Advisory Editor. 1949. 361 pages. Illus. $5.00. 


Trilinear Chart of Nuclear Species. Prepared under the direction of William H. Sullivan. 1949. 
$2.50. 


Radioactive Measurements with Nuclear Emulsions. By Herman Yagoda. 1949. 356 pages. [Illus. 
$5.00. 


Outlines of Physical Chemistry. By Farrington Daniels. 1948. 713 pages. $5.00. 
Vacuum Manipulation of Volatile Compounds. By R. T. Sanderson. 1948. 162 pages. Illus. $3.00 


The Electronic Theory of Acids and Bases. By W. F. Luder and Saverio Zuffanti. 1946. 165 pages. 
$3.00. 


PHYSIOLOGICAL 


The Chemistry of Industrial Toxicology. By Hervey B. Elkins. 1950. 406 pages. Illus. $5.50. 
Biochemical Preparations. Volume I. Editor-in-Chief: Herbert E. Carter. 1949. 76 pages. $2.50. 


Outlines of Biochemistry. Third Edition. By the late Ross Aiken Gortner. Third Edition edited 
by Ross Aiken Gortner, Jr., and Willis Alway Gortner. 1949. 1078 pages. Illus. $7.50. 


Essentials of Physiological Chemistry. Third Edition. By Arthur K. Anderson. 1947. 395 pages. 
Illus. $3.50. 


Bacterial Chemistry and Physiology. By J. R. Porter. 1946. 1073 pages. Illus. $12.00. 
ANALYTICAL 
Quantitative Ultramicroanalysis. By Paul L. Kirk. 1950. 310 pages. 113 illus. $5.00. 


Quantitative Analysis. Third Edition. By W. C. Pierce and Edward L. Haenisch. 1948. 520 
pages. Illus. $3.75. 


Fundamentals of Semi-Micro Qualitative Analysis. By Carl J. Engelder. 1947. 385 pages. $3.50. 
Qualitative Organic Microanalysis. By Frank Schneider. 1946. 218 pages. 135 illus. $3.50. 


COLLOID 
Colloid Chemistry. Second Edition. By Harry Boyer Weiser. 1949. 444 pages. Illus. $5.50. 
GENERAL 
An Introduction to Chemical Science. Second Edition. By W. H. Hatcher. 1949. 449 pages. 
Illus. $4.00. 


Fundamental Chemistry. Second Edition. By H. G. Deming. 1947. 745 pages. Illus. $4.00. | 


Send for copies on approval. See page 11 for current and forthcoming books. 


oe _ JOHN WILEY & SONS, Inc. 
440 Fourth ‘Avenue New York 16, N. Y. 


I 
12 
= 
: 


March 24, 1950, Vol. 111 SCIENCE 


OUTSTANDING BOOKS IN CHEMISTRY 
Published 1946-1950 


ORGANIC 
Organic Reactions. Volume V. Editor-in-Chief: Roger Adams. 1949. 446 pages. $6.00. 
Isotopic Carbon. Techniques in Its Measurement and Chemical Manipulation. By Melvin Calvin, 
_ Heidelberger, James C. Reid, Bert M. Tolbert, and Peter E. Yankwich. 1949. 376 pages. 
115 illus. $5.50. 


The Chemistry of Organic Medicinal Products. Third Edition. By Glenn L. Jenkins and Walter H. 
Hartung. 1949. 745 pages. Illus. $7.50. 


Principles and Practice in Organic Chemistry. By Howard J. Lucas and David Pressman. 1949. 
557 pages. Illus. $6.00. 


Organic Syntheses. Volume 29. Edited by Cliff S. Hamilton. 1949. 119 pages. $2.50. 


Electronic Interpretations of Organic Chemistry. Second Edition. By A. Edward Remick. 1949. 
609 pages. Illus. $6.00. 


Quantitative Organic Analysis via Functional Groups. By Sidney Siggia. 1949. 152 pages. Illus. 
$3.00. 


Advanced Organic Chemistry. Second Edition. By G. W. Wheland. 1949. 799 pages. Illus. 
$8.00. 


Organic Reactions. Volume IV. Editor-in-Chief: Roger Adams. 1948. 428 pages. $6.00. 


An Introduction to Organic Chemistry. Third Edition. By Ira D. Garard. 1948. 396 pages. 
Illus. $3.50. 


The Preparation, Properties, Chemical Behavior, and Identification of Organic Chlorine Compounds. 
By Ernest Hamlin Huntress. 1948. 1443 pages. $27.50. 


Organic Syntheses. Volume 2%. Edited by Harold R. Snyder. 1948. 121 pages. $2.50. 
Fatty Acids and Their Derivatives. By the late A. W. Ralston. 1948. 986 pages. Illus. $10.00. 


The Systematic Identification of Organic Compounds. Third Edition. By Ralph L. Shriner and 
Reynold C. Fuson. 1948. 370 pages. Illus. $4.00. 


A Brief Course in Organic Chemistry. First Edition, Revised. By Reynold C. Fuson, Ralph Connor, 
Charles C. Price, and Harold R. Snyder. 1947. 267 pages. Illus. $3.00. 


Organic Syntheses. Volume 27. Edited by Ralph L. Shriner. 1947. 121 pages. $2.25. 
Organic Reactions. Volume III. Editor-in-Chief: Roger Adams. 1946. 461 pages. $6.00. 
Organic Syntheses. Volume 26. Edited by Homer Adkins. 1946. 124 pages. $2.25. 
Introdtction in the Chemistry of the Silicones. By Eugene G. Rochow. 1946. 137 pages. $2.75. 


INORGANIC 


Boron Trifluoride and Its Derivatives. By Harold Simmons Booth and Donald Ray Martin. 1949. 
315 pages. Illus. $5.00. 


The Recneth Elements and Their Compounds. By Don M. Yost, the late Horace Russell, Jr., 
and Clifford S. Garner. 1947. 92 pages. $2.50. : 


"Send for copies on approval. See page 11 for current and forthcoming: books. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue ae New York 16, N. Y. 
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CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87th STREET 
NEW YORK, N. Y. 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


KLETT 
ELECTROPHORESIS 


ELECTRONICALLY REGULATED 


LABORATORY 


DEPENDABLE POWER SUPPLIES 


MODERATELY 
PRICED 


@ INPUT: 105 to 125 VAC, 50-60 cy 


@ OUTPUT #1: 200 to 325 Volts DC at 

. 100 ma regulated 

@ OUTPUT #2: 6.3 Volts AC CT at 3A 
unregulated 

e RIPPLE OUTPUT: Less than 10 milli- 
volts rms 


For complete information write for Bulletin MS 


ELECTROMES 


RP OR A 


NEw YORK 


RESEARCH BIOCHEMICALS 

for 

Biological & Microbiological Jam 
INVESTIGATIONS 


Now Available 
PROTAMINE SULPHATE 
Unlimited Quantities 
Prices 


Technical Data Sheets and Quotations 
Available on Request 


Write for Revised Catalogue S# 782 Listing 
a Complete Selection of Over 300 
Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP. 
CLEVELAND 5, OHIO 


14 
-. | 4 
Be 
See 
4 
STANDARD 
RACK 
MOUNTING 
PANEL SIZE 
19" 
WEIGHT 16 LBS. 
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SCIENCE 


THE |HANDIEST| SET EVER MADE 


OHAUS LABORATORY WEIGHTS 


In New, Modern 
Clear-View Plastic Case 


50 gram to 10 mg., complete $2 5 per 
with Stainless Steel Forceps oJU set 
Perfect for School and Industrial Use. 
Write for name of nearest laboratory supply dealer. 


OHAUS SCALE CORPORATION 
10 Hobson Street, Newark 8, N. J. 
Laboratory Scale and Weight Specialists Since 1907 


THE FRANZ KYMO TIMER 


traces an improved time scale in an improved manner, on 
kymograph charts, as shown below. Two scales are traced 
simultaneously, the upper recording 1/5 second and one 
second intervals, the lower recording 10 seconds and one 
minute intervals, of time. No adjustments are required over 
entire range. 


At drum speed of 


At drum speed of 
0 200 mm/min. 


5 mm/min. 


At drum speed of 
3000 mm/min. 


At drum speed of 
10 mm/min. 

Operate your kymograph at ANY speed. Your FRANZ 
KYMO TIMER will always mark a time scale of instrument 
quality and of the finest readable divisions. Simply plug into 
any 110 volt 60 cycle circuit. Mounts on any laboratory 
stand. Price, complete in carrying case, for soot-writing type 
$20.00; for ink-writing type $25.00. 


Oder from 


FRANZ MFG. CO., INC. 
New Haven, Conn. 
Literature Available 


Cable address “Nuclear” 


Complete Alpha 
Proportional 
Counting System 


@ The NUCLEAR Model 117 
methane Flow Alpha Propor- 
tional Counter incorporates 
everything you need for count- 
ing alpha particles in the pres- 
ence of high beta activity. It 
includes all parts of a complete 
counting system, built into a 
single cabinet for operating con- 
venience. The counter, mounted 
directly on the front of the cabi- 
net, is provided with a sample 
raising mechanism which makes 
possible variable, reproducible 
geometries. A variable gain, high 
gain linear amplifier with a 
resolving time of only 2 micro- 
seconds, a high speed impulse 
recorder and a 3000 volt (maxi- 
mum) supply are also built in. 
The Higinbotham type scale of 
256 permits registering accurately 
an input counting rate as high 
as 500,000 counts per minute. 


Model 117 is another in 
NUCLEAR’S wide range of in- 
struments engineered to meet 
the needs of every nuclear 
laboratory. 


SEND FOR 


NEW 


COMPLETE 
CATALOG 


nuclear INSTRUMENT and 
CHEMICAL CORPORATION 


223-233 West Erie Street, 
Chicago 10, Ill. 


* 


@ Complete 
“Packaged” 
Counting Sys- 
tems 


@ Scaling Units 


for Every Type 


of Radiation 
Counting 


@ Portable 
Count Rate 
Meters 


@ Health Mon- 
itoring Instru- 
ments for Person- 
nel Protection 


@ Glass Wall, 
Mica Window, 
and Windowless 
Counters 


@ Complete 
Line of Acces- 
sories for the 
Nuclear Labo- 
atory 


nuclear 


PRECISION IN- 
STRUMENTATION 
FOR NUCLEAR 
MEASUREMENTS 
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NOW AVAILABLE! 


NEW COMPLETE CATALOGUE OF 
EQUIPMENT FOR MEDICAL DIAG- 
NOSIS AND LABORATORIES 


The new J. Beeber catalogue gives you a thorough 
presentation of the latest equipment and _in- 
struments for laboratories and medical diagnosis. 
You'll find this new catalogue a valuable aid in 
getting precise information on what equipment is 
now available. Write to J. Beeber Co., Inic. 


Utilizing the new 
100 watt Zircon- 
ium bulb the light 
is highly _ brilliant 
po’nt source pro- 
viding ideal light 
for microscopy and 
photo-micr>graphy. 
Gives a pencil of 
light at color tem- 
perature of 3200° 
kelvin. 


Mfg. by Boone Instrument Co., N. Y. 


RADIATION 
DETECTION 
APPARATUS 


J. Beeber Co., Inc. 
has a complete se- 


for the detection 
and measurement 
of radio-activity. 


NCA RADIATION COUNTERS—a versatile, com- 
plete instrument including both a scaling unit and 
a count rate meter. Both types of measurements 
can be performed simultaneously or independently. 


J. BEEBER CO., INC. 
838 Broadway, NYC AL. 4-3510 
1109 Walnut St., Philadelphia 


Reg.U.S. Pat. Off. 


CrYsTALLINE 
VITAMINS 


Essential as Standards and 
Supplements for Biological Research 


Alpha Carotene Inositol 

Beta C.rotene Folic Acid 
Menadione 
Vitamin A — 
Ascorbic Acid Niacin Amide 
Alpha Tocopherol  P-Aminobenzoic 
Vitamin By2 Pantothenate, Ca 
Biotin Pyridoxine HCl 
Calciferol Riboflavin 


Choline Chloride Thiamin Chloride 
Write for Price List No. 677 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY PARK CHAGRIN FALLS, OHIO 


iection of apparatus 


LITHOPRINT 


Your Research Reports and 
Monographs 


Order 50 or 2500 copies 


You type or we type 
Justified or unjustified 
Straight text or illustrated 


Our typing will cut your printing costs 
as much as 50% 


Ask for a quotation 


EDWARDS BROTHERS, INC. 
Ann Arbor Michigan 


16 | 
EEBER CO” — 
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Zirconiu 
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NEW... GAS FLOW CONTROL APPARATUS 


new development in Pat..Pend. 
field of gas con- (Pat..Pend.) 
trol, this instrument basi- 
cally is a glass system 
into which is hermeti- 
cally sealed a porous ce- 
ramic tube. Gas is per- 
mitted to flow into the 
ceramic tube through 
the top opening and this / 
flow may be minutely 
d from infi 
mal to full volume by 
means of an adjustable 
column of mercury. The 
height of this adjustable 
column of mercury 


noted on 
the transparent 
graduated glas- 


plate fused to the 
ceramic tube. the 
glass mercury reser- 
voir which is con- 
nected to the sys- 
tem by the rubber tubing ia 
secured to a screw control ad- « 
iusting stand and when the 
reservoir is raised or lowered 
the level of the mercury col- 
umn is adjusted to the same 
height. A bypass. with sto) 
, may be used when t 
control system is not required. 
Sealed inside the system is a 
graduated specially designed 
manometer which will indicate 
fluctuating pressures within the 


~ A H L SCIENTIFIS 
Eastern Rep: G. M. MFG. CO. INSTR. CORP. 
50 W. 3d St., N.Y. 12, NY. EL CAJON (SAN DIEGO), CALIF. 


GARCEAU ELECTROENCEPHALOGRAPHS 
Used In 
Argentina . . . Brazil . . . Chile 
Guatemala . . . P 
Cuba . Colombia . . . Mexico 
... Canada... Ceylon... Ice- 
land... Natal... France... 
Italy . . . Belgium Czecho- 
slovakia Hungary . . . Po- 
EEG Spain... ia . us- 
Cs Free State . . . Union of South 
Africa .. . Indochina . . . Turkey... “Switzerland... 
Malta . . . Holland . . . Panama... Venezuela... 
Eng! land and in 40 
States of the U.S.A. 
NO BATTERIES 
A.C. OPERATED 
INKLESS 
WRITING 
UIRE 
NO SHIELDING 
SHIPPED 
READY TO RUN 
PROMPT 
DELIVERY 
Eight-channel Garceau 
Dimensions: 26 
x 19 x 40 in. 
Write for literature. 
ELECTRO-MEDICAL LABORATORY, INC. 
HOLLISTON, MASSACHUSETTS, U.S.A. 
Pioneer manufacturers of the electroencephalograph 


Clinical Diagnostic 
Research Is Newest Use of 
Compact Electrophoresis 
Apparatus 


Electrophoresis, the migration of dissolved or 
suspended particles in an electric field, was first 
observed in 1808. Medical application of the 
phenomenon was limited until 1937, when 
Tiselius announced his adaptation of the current 
electrophoresis apparatus. Since then, consider- 
able research has been conducted by Longworth, 
MacInnes, Moore, Stern and others. 


Despite the efforts of these scientists, progress 
was limited by the cumbersome, expensive equip- 
ment then in use. However, in the last three 
years, a simple, inexpensive, easily installed 
Tiselius electrophoresis apparatus has been made 
commercially available by The Perkin-Elmer 
Corporation. This instrument is the most com- 
pact electrophoresis apparatus ever made. 


The Perkin-Elmer Electrophoresis Appa- 
ratus is inexpensive and occupies far less 


laboratory space than other models. 


The use of this instrument at leading medical 
research centers has brought electrophoresis to 
the foreground as a potential clinical tool for 
diagnosis. It is important in various diseases 
where the protein content of the blood serum 
follows a set pattern. If such patterns could be 
established, the apparatus would perform a vital 
function in-every hospital. 


At present, the most important application of 
electrophoresis is the analysis of naturally oc- 
curring mixtures of colloids—proteins, polysac- 
charides, and nucleic acids . . . often the only 
possible method for the quantitative analysis of 
such mixtures. 


—Digested from The PERKIN-ELMER INSTRU- 
MENT NEWS, Winter, 1950. (If you are not re- 
ceiving this quarterly publication on electro-optical 
instrumentation regularly, we will be pleased to add 
your name to the mailing list.) 


THE PERKIN-ELMER CORPORATION 
GLENBROOK, CONN. 

Leading manufacturers of Infrared Spectrometers, Continuous Infra- 

red Analyzer, Universal Monochromator, Flame Photometer, Tiselius 

Electrophoresis A , D. C. Amplifiers, and other electro-opti- 

cal instruments for onalysis end research. 
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Personnel Placement 


Personnel Placement 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If fa Hey a “Box Number’’ will be. supplied, 
so that replies can be directed to SCLENCE for immedia:e 
forwarding. Such service counts as 8 words (e.g., a 25- 
word ad. plus a “Box Number’, equals 33 words). All 
ads will be set in regular, uniform style, without display ; 
the first word, only, in bold face type. . 

For display ads, using type larger or of. a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra charge 
for “Box Numbers”. 
2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5. 1). C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Veterinarian: B.A., D.V.M., experienced. Desires position with 
pharmaceutical, biological or drug company developing new prod- 
ucts, testing drugs, toxological studies, research or related word. 
Box 79, SCIENCE. x 


POSITIONS WANTED 


Academic Position with opportunity for research is desired by 
Ph.D., age 29, with broad training including four years of indus- 
trial research experience and one year post-doctoral fellowship. 
Organic chemistry, pharmaceuticals, natural products. Box 72. 
SCIENCE. 


Anatomist: M.S. Neuroanatomy. Ph.D. Cellular Physiology. 3 
years university teaching experience. Desires teaching position 
with research opportunities or research associateship. Box 70, 
SCIENCE. 


Bacteriologist: Ph.D.; 30. Academic and industrial research ex- 
perience. Chief interests: Immunology, medical bacteriology. 
Prefer academic position with time, facilities for basic research. 
Will consider industrial research. Box 67, SCIENCE. 


Bacteriologist-Chemist: 28, married; M.S. bacteriology June, 1950. 
Employed, well known food research laboratory since May 1948. 
Desires position same _canacity, prefer pharmaceutical field. Will 
telocate. Box 73, SCIENCE. x 


Biologist: Woman, M.S. Five years college teaching. Desires 
summer position. General zoology, invertebrate zoology, general 
botany. Box 74, SCIENCE. 3/31 


Botanist: M.S., completing Ph.D. this year. Age 26. Specialty: 
plant ecology, hree years experience college teaching. Desire 
college or university position. Box 75, SCIENCE. b.4 


Chemist-Pharmacologist: Ph.D. Desires chemistry teaching nine 
month year in small town or industrial research direction. Box 76. 
SCIENCE. x 


Chemist: Ph.D.; particularly qualified for histochemical research ; 
prefers teaching, academic or industrial appointment with oppor- 
tunity for research; three years, department of research, large in- 
dustrial company; several years’ teaching experience; for further 
information, please write Burneice Larson, Medical Bureau, Palm- 
olive Building, Chicago. x 


Chemist: 1-year research assistant in Biochemistry, 2-years in 
Analytical Chemistry, 4-years research in Electrokinetics and 
Physiochemistry of soils. Working knowledge of German and 
Spanish. Experienced in laboratory instruction. Position desired 
in Washington. D. C. or vicinity, minimum salary $360 per month. 
Box 50, SCIENCE. 3/31 


Mammalogist: M.A. (Toronto). Desires field work, position as 
Park Biologist, or University appointment leading to Ph.D. Box 
69, SCIENCE. 3/31 


Physiologist: M.S. Woman, Background in exercise physiology, 
also anatoiny. College teaching experience. Desires teaching posi- 
tion, preferably West. Box 77, SCIENCE. x 


Physiology: Ph.D.: 33; Degree leading Eastern Medical School. 
Research Respiratory & Aviation Physiology. Publications. Now 
head department Southwestern College. 8 years experience Zool- 
ogy, Entomology, Physiology, Biochemistry. Desires teaching and 
research position. Box 71, SCIENCE. x 


Plant Pathologist: Ph.D.; experience in research, teaching, admin- 
istration. Background in plant physiology and herbicides. Publi- 
3/31 


cations. Box 78, SCIENCE. 


REPLIES received from ONE 

classified ad in SCIENCE .... 

YOUR ad here will get RESULTS 
Anatomist: <Aitractive position open for young man in gross 
anatomy and histology at State University. Salary and rank open. 


POSITIONS OPEN 
Can interview at anatomists meetings. Elna Birath, University of 
Texas School of Dentistry, Houston, Texas. 3-24 


Graduates assistantships available for September, 1950. Load 12 
or 6 hours per week. Remainder of time available for graduate 
work leading to master’s degree. Stipend $1,000 or $550.00. 
Chemistry Dept., Howard University, Washington 1, D. C. 3-24 


Man or Woman for research assistant in pharmacology; pharma- 
ceutical company midtown New York; experience in pharmacology 
secondary to imitiative and mechanical ability; permanent; 5 day 
week; replies acknowledged; Box 63, SCIENCE. 3-24 


Positions Open: 

(a) Editorial associate; one of the ceuntry’s leading publishing 
companies; preferably physician interested in editorial and adminis- 
trative work; unusual! opportunity. (b) Associate cancer cytologist; 
university research department; duties: princ:pally study of malig- 
nancy with particular reference to virug discases; East. (c) 
Bacteriologist qualified in immunology, preferably Ph.D. experi- 
eneed in control of biologicals, antibiotics and germicides desire- 
able; administrative ability required; one of the leading pharma- 
ceutical industries. (d) Pharmacologist capable of screening tests 
on various types of synthetics; should be familiar with pharma- 
cological apparatus and procedures; pharmaceutical company; 
Midwest. (e) Clinical psychologist; large general hospital; winter 
resort town, South. (f) Biochemist: Ph.D. or M.D. to head divi- 
sion of biochemistry, large teaching hospi:al; opportunity faculty 
appointment; $6500-$8500. _S3-4 Burneice Larson, Medical 
Bureau, Palmolive Building, Chicago. x 


Product development chemist wanted by established Southern Cali- 
fornia pharmaceutical company. [h.D. preferred. Experience 


pharmaceuticals essential. Give complete information first letter. 
Box 80, SCIENCE. x 
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BOOKS 


WANTED TO PURCHASE: 
SCIENTIFIC PERIODICALS 
Sets and runs, foreign and d tii 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER Jj. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


Send us your Lists of tt 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


— YOUR PERIODICALS 


We eu Compete Sets, Runs, Volumes and Single numbers. 
CASH IN on your periodical accumulations NOW! 
COLLEGE LIBRARY SERVICE @ Dept. A, Box 311, N. ¥. 3 


lso send us your list of wants 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of wT files you are willing to sell 
at high market prices. J. S. CANNER AND COMPANY, 909 
Royston Street. Boston 15, Massachusetts. tf 
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DON’T MISS . . . The April 21, 1950——> 
Spring BOOK ISSUE of SCIENCE 


This annual feature number is always one of the most popular 
and most frequently referred to issues of the entire year. Due 
to the high reader-interest of the 33,000 SCIENCE subscribers, 
plus a bonus of several hundred extra copies to be distributed 
at the meetings of the National Academy, in Washington, it’s 
a must for advertisers, with no increase in advertising rates. 
See “Charges and Requirements” on page 16, March 10th 
issue, or write for rate card today. Don’t delay . . . send 
your advertising copy NOW 


PROFESSIONAL SERVICES 


SUPPLIES AND EQUIPMENT 


QUARTZWARE 


for laboratory and industry 
A complete line of standard laboratory ware 
Also custom sr ge to meet your requirements. 
Write for i 


particulars. 
THE PANRAY CORP. 
340 Canal Street, New York 13, N. Y. 


COLLEGE for those tained in. the 
BUREAU to heads 

28 E. Jackson Blvd. ° 


98% Pure... 


L(+) GLUTAMINE 


G & W Laboratories, Inc. 
370 Ocean Ave., Jersey City, N. J. 


elds of Science. The positions 
Chicago 4, tll. Our service is nation-wide. 


Dr. ALBERT REISSNER author and coworker of leading sci- 
entific editions and periodicals prepares scientific material for re- 
search and industry, abstracts, reviews and translates German, 
French, Italian and Spanish publications, etc. 694 East 40th 
Street, Brooklyn 10, New York. 4/7 


HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write is 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 

E. MACHLETT & SON 
218 East 23rd St. New York 10, N. Y. 


808 E. 58th 
HORMONE ASSAY LABORATORIES, Inc. @ Chicago 37, Il. 
@ RARE 
COMMON 


STAINS 


STARKMAN Biological Laboratory © St. 


Since 1885 


ALBERT 
TEACHERS 


25 E. Jackson Bivd., Chicago 4, fll. 
MEMBER NATA 
Reliable and Discriminating 
Service to Colleges and Uni- 
versities of the Nation and 

their Personnel. 


AGENCY 
and COLLEGE 
BUREAU 


ANIMAL CAGES AND ACCESSORY 
EQUIPMENT 
ORDERS NOW ACCEPTED FOR EARLY DELIVERY 
HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 


Write for Illustrated brochure 


SUPPLIES AND EQUIPMENT 


FIALA OUTF ITS, {[NC: 


WARREN STREET, NEW YORK?, 


SS SCIENTIFIC INSTRUMENTS & FIELD EQUIPMENT 
For GEOLOGISTS SURVEYORS, ENGINEERS 3 EXPLORERS, 

Every gecessily suggested supplied as hroved 
vom poles tothe fauator 


INCOR PORATED-1922- 


OY experience 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. 


TRANSPARENT BOXES 


Five Sizes: Maximum protection and 
visibility fer samples, specimens, small 
parts and other objects easily lost. 
Write for Leaflet TR-S 
R. P, CARGILLE 
116 Liberty St., New York 6, N. Y. 


GLYCOCYAMINE—Hydroxyproline, L-Methionine 

@AMINO ACIDS e BIOCHEMICAL 

e@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 


144 North Hayworth Avenue Los Angeles 36, California 


PIGEONS HAMSTERS 
Clean healthy well-fed animals) MICE POULTRY GUINEA PIGS 
© Guaranteed suitable for your needs. 
Reasonably priced—Dependable service 


JOHN C. LANDIS + Hagerstown, Md. 


BVL scar meow 


SAVE TIME and EXPENSE—AVOID DRUDGERY 


Simply add water and sterilize—Corn Digest Dextrose, Dahlia 
Dextrose, Li 


BEN VENUE LABORATORIES. Inc. © 
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REFLECTIONS OF 
A PHYSICIST 


by P. W. BRIDGMAN 


HIS COLLECTION 
comprises the bulk of 
the non-technical writings 
of Dr. Bridgman, together 
with three papers here pub- 
lished for the first time. 
The topics range over a 
considerable field and may 
be regarded as an extension of the opera- 
tional approach to problems in other fields 
than physics, including those problems 
created by the increasingly important so- 
cial role which science is coming to play. 
$5.00 


At Your Bookstore, or Use Coupon 

PHILOSOPHICAL LIBRARY, Publishers 

15 E. 40th St, Dept. Z, N. Y. 16, N.Y. 

1 Please send me copy(ies) of Reflections 
Of A Physicist @ $5.00 per copy. 
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(Expedite shipment by prepaying.) 


Advertising in SCIENCE pays! 


Here’s Proof! pian now for INCREASED SALES 
—write for rate card 26D TODAY 


let SCIENCE PRODUCE FOR YOU 


ADVE 
SCIENCE New 


Announcing 
MAMMARY TUMORS IN MICE 


VIII + 223 pages, 7% x 10% inches, 
double column, illustrated, clothbound 
Reproduced, new price $3.50 
(to AAAS members $3.00) 


This symposium volume of the AAAS has, dur- 
ing the five years since its publication, attracted in- 
creased attention. After having been reported out 
of print for some time, the volume is again available. 
It contains 12 papers, contributed by members of 
the National Cancer Institute. 


© AAAS SYMPOSIUM and other PUBLICATIONS 


7% x10% inches. illustrated, clothbound 
(a) indicates cash prices to members. 
(b) prices to nonmembers and institutions. 


-}HUMAN MALARIA, 44 papers on history, parasitology, 
anopheline vectors, epidemiology, symptomatology, pathol- 
ogy and immunity, treatment, control and eradication; 
reprinted. 406 pp. (a) $4.00, (b) $5.00. 


OULIEBIG and AFTER LIEBIG—A Century of Progress in 
Agricultural Chemistry. 10 papers make available in con- 
venient form the history of one of the most significant de- 
ete in agricultural science. 119 pp. (a) $2.50, 


-)RELAPSING FEVER in the AMERICAS, 20 papers on 
symptomatology, diagnosis, etiology, epidemiology, pathol- 
ogy and immunity, tick vectors, treatment, and public 

health aspects. 136 pp. (a) $2.50, (b) $3.00. 


7) DENTAL CARIES and FLUORINE, 11 papers report on 
investigations in the British Isles, India, South Africa and 
the U.S.A. (a) $3.00, (b) $3.50. 


( APPROACHES to TUMOR CHEMOTHERAPY, 41 papers. 
A progress report, addressed largely to future workers. 412 
pp. (a) $6.50, (b) $7.75. 


(J) RICKETTSIAL DISEASES of MAN, 27 papers record the 
control of Rickettsial diseases during World War II and 
reveal the scientific foundation on which the adopted meth- 
ods rest. 255 pp. (a) $5.25, (b) $6.25. 


OULIMNOLOGICAL ASPECTS of WATER SUPPLY id 
WASTE DISPOSAL (6 x 9), 8 papers sample the ME 
area within the scope of interests common to the engineer, 
a aia and the oceanographer. 93 pp. (a) $2.75, 


111 pp. 


[AAAS PROCEEDINGS and DIRECTORY of MEMBERS 
1940-1948, 6 x9 inches, 1219 pp. 
(a) $8.50, (b) $9.50 


A.A.A.S. PUBLICATIONS 

1515 Massachusetts Ave., N.W. 

Washington 5, D. C. 

Please accept my order for one copy of Mammary Tumors 
in Mice and for the volumes checked above. My check in 
the amount of $................ is enclosed. 
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Large stage moves up and 
_down for finer, faster focusing. 


The 


The PANPHOT combines permanently 
aligned microscope, camera and light 
source in one convenient unit. 


e 
Universal Camera Microscope 
Only the Leitz PANPHOT enables you to switch from 
microscopic observation to photo-micrography without moving 


from your chair, for it’s the only universal camera microscope 
with operating parts for both functions right at hand. Changeover from one to the other is fast, 
simple, dependable. Now available to industrial and technical laboratories, the PANPHOT is 
a perfect combination of research microscope and reflex camera. 
The PANPHOT permits the use of transmitted light, reflected light, darkfield illumination and 
polarized light. The permanently aligned light source provides a filament lamp for observation 
and an arc light for photo-micrography. 
Easy observation of the image to be photographed is provided by a large ground glass in the reflex 
mirror camera. The camera accommodates 314” x +14” plates or cut film for black and white or 
color work. 
A full range of accessories is available to equip the PANPHOT for every phase of photo- 
micrography, photo-macrography and for drawing and projecting micro-images. 


Write today for information to Dept. SC 


E. LEITZ, Inmc., 304 Hudson Street, New York 13, N. Y. 
LEITZ MICROSCOPES + SCIENTIFIC INSTRUMENTS «+ LEICA CAMERAS AND ACCESSORIES 
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HOW TO USE AUTOFOCUS 


FOR FIRST SLIDE 
With coarse adjustment, 
1 rack down 10X or 43X 
| objective to the stop. 
Critically focus with fine 
adjustment. 


N.ICROSCOPE IS NOW IN 
AUTOFOCUS FOR ALL OBJECTIVES 


TO USE OIL 
IMMERSION OBJECTIVE 
Rack up the coarse 

3 adjustment and place a 
drop of oil on the slide. 


Rack down coarse 
adjustment to stop. 


MICROSCOPE IS IN OIL CONTACT AND 
STILL IN FOCUS—subject to minor correc- 
tions with fine adjustment due to thickness of 
specimen. 


Autofocus’’ is made possible by a unique focusing stop built into the new 
AO Spencer Microscopes. The stop also makes it impossible to rack the 
objective into the condenser. For further information about the many 
advantages of these new microscopes, write Dept. C4. 
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INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


= 
4 


